A CROSS-WORD 


PUZZLE 
CONTEST—p. 38 
Prizes offered to 
Science 
= of practical words 


e Amazing fascination 
In Founpsp MONTHLY 1872 of puzzles explained. 


Bus with corkscrew drive supplants Arctic dog teams 


This Edition Over 400,000 Copies 


“Best proportioned hammer I ever had 
my hands on, in 25 years at the carpenter's 
trade,” says J. R. Piercey, Conway, Ark. 


“The Plumb is the nicest balanced 
~ hammer any carpenter ever used,” says 


M. R. Warner, La Junta, Colo, 
Plumb Hammer cut 
guy co show Plumb 
Take-up Wedge, fe 


which retightens the 
handle with a tor 
of the sere, 


“Just right [rss ||” 


inbalance, 
says the carpenter 


ECAUSE carpenters helped to design the Plumb 
Nail Hammer, it is only natural that they should 
find it correct in size, shape, weight, and balance. 
For Plumb put into this finer tool just what you 
want in your hammer: 
—a larger face that works with you to hit the 
nail on the head; 
—a shorter neck that lets the weight come close 
tothe head of the hammer; 
—claws bent more sharply, to make your nail 
pulling easier; 
—the Plumb Take-up Wedge, to keep your 
handle always tight; 
—Plumb Special Steel, tempered hard for 
service, tough for wear. 
Your hardware merchant has this hammer for you. 
Price, $1.30 (except in Far West and Canada). 
FAYETTE R. PLUMB, Inc., Philadelphia, U.S. A. 


EXCLUSIVELY 


PLUMB 


DOUBLE LIFE 
Se aa 


Hammers Hatchets {* : 
Files Sledges Axes | 
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EROSLEYAGAIN LOWERS PRICES 
BigReduction in Famous Trirdyn and other Radios 


The biggest igh grade receiver on the 
market the Crosley Teielga relcel from $68 
to $50. 

‘The Trirdyn Special—the beautiful Model 
with cabinet to house batteries —formerly $75, 
now $60. 

‘The Crosley $1-P, a tremendous wer at $25, 


‘THE LOUD SPEAKER SHOWN IS THE WONDERFUL NEW CROSLEY LOUD SPEAKER THAT IS TO BE ANNOUNCED IN THE NEAR FUTURE 
Write fer Complete Catatog 


THE CROSLEY RADIO CORPORATION 
317 Sassafras “treet Powel Crosley, Jr., President Cincinnati, Ohio 


© Thin est gam wr teat advesinemant signs the approval af the INSTITUTE OF STANDARDS. See paxe 3. 


Populate Science Monthly 


Most Wonderfully Ilustrated Magazine in the World 


MARCH, 1925; Vol. 106, No. 3 f Published in New York City at 


250 Fourth Avenue 


Coming. Next Month 


"A Marvelous Parachute—If the astonishing new idea of a 
French inventor is put to practical use, airplane passengers no 
longer will fear a fatal crash from high in the sky. The story of 
this ingenious safety device is planned for next month’s issue. 


How quickly can you stop your car?—You may think you 
are able to jam on the brakes the instant you sense an emergency 
ahead. But can you? A noted psychologist will explain little- 
known and useful facts about the speed of your mental and 
muscular machinery. 


How to select a loudspeaker.—Even if you own the finest set 
on the market, there is a chance that your radio pleasure may be 
spoiled by distorted reproduction of music and speeches. An 
expert gives you valuable advice on how to purchase this most 
vital instrument. 


A Real Sports Model—George Arthur Luers, noted automo- 
tive engineer, describes in detail the most efficient ways to con- 
vert a small car into a speedster. 


And more than 200 
other fascinating arti- 
cles and pictures, giv- 
ing you all the news of 
radio and engineering, 
science and invention, 
strange and unusual 


In This Issue 
oy aro “e 
ee 


By Lieat Compe 


ty alee 


es, net cork wy 
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Dont Take My Word For It! 


Let Others Tell You How Easy ; 
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It Is To Make Big Money 


This N 


lew Way 


If I tell you, positively, that you can quickly add 
$50.00 or more a week to your income, you may 
say I'm prejudiced. But when hundreds of men 
—just like you—have done this, and when they 
tell you that you can do it, easily, then you must 


believe! 


Read this message and Free Offer below. 


By J. E. GREENSLADE 


understand one another first. 
‘You want more money. Every- 


ie 


one does. And I'm going to 
show you how to get it quickly, surely 
and easily! Tsay that with certainty 


because I’ve done exactly that for 
hundreds of other me 

How much do you want? Let's say 
you make $35 a week now. Sup 
you could add only $50.00 to. that 
amount, That would make $85 a 
week. How would that suit you? 


How It Is Done 
Now you want to know how this is 
done. As I promised I'm going to let 
other men—men who have done it— 
tell you the secret. Just read the few 
short stories that follow and you'll 
understand how simple it is. 
Ward, James Ward, 
Returning from the 
want to go back to 
ote to Me, Greenslade 
fre mae $12,000 ithe la 
year—$1,350 last month.” 


A. D. Miller, a Chicago boy, made $100 a 
month a stenographer in July. “Then he wrote 
to me and in September—3 months later—he 
was making $100.00 a week. 


Kearns of Okla 
My have never 


this, week, $218,00—-$524.00 in 
‘wo weeks.” 


Clenny of Kansas 
2 MT was making 

3 jath as aclerk. In one jump I went 
to $500.00 a month and last month made 
$850.00." 


Warren Hartle of Chicas 
wean rltay tall der fren 
Jon He yer “deed to 
TGake a chanve and daring the 

139 diye made more Wan 
Sion 


Meet J. H. Cash of Atlanta. | He writes: “I 
eachanged_my $75 % month job for one that 
pays me $900 2 month.” 


‘This is F. Wynn of Portland, 
Oregon, talking: "Last weck my 
earnings amounted to $554.37— 
‘This week will go over $400.00." 


‘An Jowa man, Charles Berry, 
says: “Twas formerly a far 

hand. ‘The very first month 1 
earned $1,000." 


Just As Easy For You 


Now, then, you want to know how 
they did it. ‘These are only a few of 
the hundreds of letters we could print 
showing where men from every walk 
of life doubled and trebled their earn- 
ings by simply entering a new field. 
You can enter this field—the Selling 
field—where opportunities are ten to 
one in your favor. You know that 
Salesmen top the list of money mak 
—that the Salesman is his own boss— 
that his work is fascinating, interest 
ing and highly profitable! 

thing you doubt is your own ability. 
All right, but you can become a first- 
class, money-making salesman in an 
amazingly easy way. 


Proof That Salesmen Are Made 
—Not “Born” 
‘Thousands of men—perhaps you, 
and those above included — once 
thought that salesmen were born, 
thought they were “not cut out for 
selling,” yet they now enjoy magnifi- 
cent earnings as salesmen. They were 
bookkeepers, lawyers, mechanics and 
farmhands—but in ‘a few months 
after writing to the National Sales- 
men’s Training Association they were 
out in the field selling—and making 
more money than they had ever 
hoped to mak 
Sounds remarkable, doesn’t it? Yet 
there is nothing remarkable about it. 
Salesmanship is governed by rules and 
laws. There are certs sof saying 


Eston fedin 
tee down pee 


Years of Sellin 
Ina Few 


Jost a2 you learned the alphabet, #0 you can 


Experience 
jeeks 


learn salermanship, and. through the NA- 
‘TIONAL DEMONSTRATIO: 10D— 
an exclusive feature of the N.S.T.A. System of 


Sulermanship ‘Trainiog—you gain the equiv 


dlent of actual experience while studying. 
“The N'S-T-A Syotem of Salestnanaip Fraine 
ing and Employment Service 


‘quickly # " 
hen-—will give you a big advantage over those 
tho lack this training. » It will enable you to 
Jump from small pay'to a real man’s income, 


Remarkable Book ‘Modern 
Salesmanship" Sent Free 


With my compliments T,want to send you 
1 most remarkable book, "Modern Saleeniane 


Te wil show you 
a Marter Sal 

Ns 
wil pi sper 
cewek ur FREE Empoynet Se 
ice wll help you secure » good ling position 
When you are gualifed ‘and 
Feady. "And it sill ive you 
eects sie of former routine 
orkers who are now earning 
Tinsing salaries an salesmen, 

ithe coupon today. Lt may 
de the turning point a you ite 


National Salegmen's Training Association 
Dep IFES T.A Bangs, 130 Dearborn, Cheat 


TB He Deceborn, Chicas 
Sepd me fre your hook “Mode Solesmanhip.” and 

pros hit i an Deoune s Mater Suse” 

Nae 

Address 


Coy Sate 
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See How Easy it is to Quickly 


Become a Powerful Speaker 


Powerful Speech hes chown theueande an amazingly ney way te win sdvancemment in lary and poaltion, 


a remarkal 
fright, 


‘quick way to gain popularity, sta 
If-consciousness, timidity and bashfulness, 


ling and success. 


You, too, ean quickly conquer 
ind become a powerful and convincing speaker who 


can bend others to your will and dominate one man or an audience of thousands. 


HERE ie no magic, no tick. na 
ine ube 
thee the 


powerful speaker 
+ “paws Bs 
test E-will show 3 
er You ure ne wf the 7 men out of 
very 5 who hae thi Mien knack and co 
know ft. 


then taken thelr Rest 
large way 


Why Powerful akers 
reptetat ars 


Te is the man who can put his ideas into 


fu Pbringing wat sor 
iden, ‘which i ghting” for 
recognition but which you keep hemmed ia by 


feli-consclouness, lack of confidence i Youre 
Self timidiey and bashfulne= 


It Is Amazingly Easy to Quickly 
Become a Powerful Speaker 
Vou do not need a college education nor any 


previous voice training to become a powerful 
Speaker. Twill show you the secret that causes 


fone man to rise from an obs 
the 


‘unions; a timid and retiring’ man to change 
Siddealy into a popular and much applauded 
sftersdinner and banquet speaker. Thousands 
Rave accomplished just such amazing things 
dae to this simple, easy, yet effective training 


You Become a Good Speaker— 
Or I Don’t Want a Penny 
1 do ot care what tine of business you are in: 


‘howe Baht Hil ae secomeciony 
‘it guarantee to make yes power 


and aay speaker within «few weeks i you wil sive 
3 fle "day the Privacy & your own 
Tnow what't have’ done for thoviande ot 


n'a tenth le 
rfl speaker 
ave paid me 


Your wame and address and T 
wand amaniag Sonate 


walsead yor 5 
‘are moe of the 


ae a oe 
eae hd en 
Stes oat deen rie 
pros ‘ave found 
North American Institute 
eat Mician Hee Dept 1962 Char, I 


ine busiest thing che 


Pee sme pour PRE Test afl infer 
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| Be a“ COOKE TRAINED 
/ ELECTRICAL EXPERT 


Week for You 


a 
‘This is the training you hear men, 
"Cooke 


Get the Big Johs 
in Electricity!! 


Got into Electricity 


see} odd backed wba 
You are not suet." Therexrenostrnastotbls 
icon you slong the 


[Will Train 
You atHome |f} Pasrscsnreseseraates 


and help youearn | [ind porerall these things demand more Get the Proof! 
Sod power al these things deeneed tre 
EXTRA MONEY |p indmoretrizedmen The industry wilbe Tpremugatel, Get the Proatt 
‘while learning suilycrippledwithoutibesemen=ikey must Big 
yormlte Hearming |B be hed at any cont That's why salaries are You past pvt| You wan cal Tha 1 
Tescen ture my train highand why they willstayhighinElectricity. Jgu.l2. my bit book The “Vial Facts about 
‘money quick-In afew eit 
ranks after yea enroll ‘ 1 Can Train You Rest i 
my course ww you am an Engineer with college traini La 
p and how to get 20 yeara of practical experience. Ihave em- PSFralned Fiectrical Expertearn $70 10 
; ployed and directed the work of thousands  §300« week: Sail the coupon NOW. 
sind tench you St electrical men. I know what a man needs, 
i'l give you a to be a big success ia Electricity. That's 
outfit of tools and appara 
{us towork with: My train 
{ng pays for itself’ many 
times over,even while you - b 
Papert py ed training of its kind in America, 
‘week in their sparetime, |{) JOBS—How I Get Them 
mite Sie For My Students 
sing a single 1am spending over $25,000 a year to get jobs. 
hour from their for my students. This money isactually spent 
on Employment Service alone. And I do get 
jobs for my students, even before they finish 
my course. They don't have to wait until 


Use My Money to Go in 
Business For Yourself 
" the best men they can get. 
L.L. Cooke, Chief Engineer 
Chicago Engineering Works 


2150 Lawrence A 


Cooke Trained Man 


POPULAR SCIENCE MONTHLY 


Books of Love, Life and Laughter 


Your Pick of Hundreds of Great Books—60,000.000 Sold in Five Years—Mail in Your Order Teday— 
Order by Number—Read Master Writers Like De Maupassant, Balzac, Mark Twain, Boccaccio and 


‘Many Others Equally Entertaining 


March, 1928 
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ONLY 


c 


EACH 


[sz] Take Your Pick at only 5c Per Book [Ezz] 
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Book sf Synonyms 
Let's Loughe Nash 
‘The Kian ete, Chekbow 
Miraculous: Rewenee. 
Bernard Shaw 
‘Sherk Moles, Talos 
‘Great Ghowe Steies 
35 Great Sen Stories 
‘Ceguay of the tind. 


cee ee | he te tees 
pd aah sete 
a 


aaa Withouts Country. 


a 


Theosophy in Outline. 
wae 


438499 Secret Memaira. 2 
‘pass Madame De 


si 


Gre fo Rabel, 


Desihe Ast See Problems 
Essayuon Jorue Harvey 
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Earn $60 to $200 a Week 


Why work a dull uninteresting work, at low pay. with no future? In 12 weeks I will rain you fo pay job where you 
can command $60 to ‘week as a COYNE TRAINED MASTER ELECTRICAL ¥% narself 


ew an 
feribore The ADUATES nrelirine prot, 
‘hat yao can Jo for ANY. a ree book What Cayae has Gone Yor these 


Complete Electrical Reakeine in 12 Weeks 
train you thoroughly on the greatest outlay of ACTUAL. You Don't Need Education or 


tscalMachingry ward power howe. 
fon the outside, under ‘actual working c 
stiuctors pes have no fase every udeat 


Auto Course 
Remerrtits TREE 
‘and Auta, Truck and Tractor 


13001310 W. Harrison St., Dept. 136-3, CHICAGO, ILL. 
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Another $25.00 
IN PRIZES 


Veer. manrbaD. 
‘The Third Prise soe to Mara Serriow, 
Sarasa, Phra oe ber eter on the ae 
verticement of Economic 


Kate 30 Conte a Word. A, 10! 
Gaeertions Adosrtioem 
Bey ictc should be toccloed tg’ March Sth 
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How would 
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you like 


to triple your income? 


Uneil within the last fifteen years, a man’s age—particu- 
larly the number of years he had had his nose to the busi- 
ness grindstone—was an important factor in deciding his 
fitness for a responsible position, 

But have you noticed the new standard of measurement 
that has come about thru the introduction of scientific 
home-study business training? 

New the deciding factor is no longer “yearsin business,” 
but “specialized brains’? 

‘The average age of LaSalle members is thiny years. 

‘They're not youngsters, 
by any means! 

And yet—our files con 
tain thousands of letters 
from LaSalle-trained men 
till in their twenties who. 
have gone way ahead of 
untrained office men 
many years their senior. 

Just to be specific, cone 
sider the record of J. L. 
‘Trudell, a Michigan'man. 


Promoted Over 
35 Men 


Mr. Trudell was doing 
the simplest kind of cleri~ 
cal work when he enrolled 
for LaSalle training in 
Higher Accountancy. He had had no previous experience 
in bookkeeping or accounting. 
fow read what he has to report regarding his progress: 
\e course, within a perio about 


wanes Sen arts Seeity ster Goteg gle 
nly eto rads to Lage ening i 
Mikel wert and Grving wages scoedieg ee 

It is unnecessary to add that the record of Mr. Trudell 
—so far as salary-increase is concerned—has been dupli- 
cated by other LaSalle-trained men many, many times—in 
‘every important branch of business, 

During only three months’ time, for example, as many 
as 1,193 LaSalle members reported definite salary-increases, 
as a result of home-study training under the LaSalle Prob- 
lem Method, totalling $1,248,526. The average increase 

per man was 89 per cent. 


What About 
Your Rival at 


you are off your guard, you 
will likely be outgeneraled 
by some younger man who 
has had the foresight to 
“get the training!” 

‘Why not, instead, do 
a bit of outgeneraling 
yourself? Tt certainly pays 
—and here's exactly how 
you can do 

‘Take your pen or pencil—now—and on the coupon just 
below this text check the definite line of advancement you 
are interested in, ‘Then sign your name and address, and 
place the coupon in the mail. It will bring you full particu- 
lars of the training that appeals to you, together with details 
of LaSalle’s convenient-payment plans also your copy of 
“Ten Years’ Promotion in One,’ all without obligation. 

‘Not much to do—to sign and mail this coupon—yet you'll 
find it a first-rate move toward outwitting that neiphlor of 
yours—at the next desk, perhaps—who is hoping and secretly 
planning to beat you out in that race for the bigger position. 


LASALLE EXTENSION UNIVERSITY 


‘The World’s Largest Business Training Institution 


-------—-— ~~, INQUIRY COUPON=— —— — — — — ee 
LaSALLE EXTENSION UNIVERSITY Dept. 383-R Chicago, Minois 
Chomararr heveencitea ate? Steep: fas var eemeto Soe al it mee 
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Try DRAFTING 
FREE FREE Trial Lesson 


Places Your Future 
Charles W. Morey, B.3~M.5. 


Clearly Before You 
Provident Chisago Techies! Calege 
TN Aims? any other field you may be worth $50 a week, if 
given a chance to prove it; but in drafting, if you are worth $50 
aweek, you can get it without question. 


$35 to $100 per Week 
A big income in Drafting is open to every man . . . Will you join the 
thousands who earn $35 to $100 per week and more? Bear in mind . . . 
few good draftsmen earn as little as $35 per week . . . and we can train 
you to be an expert . . . at home . . . in ten months time or less. No 
‘special preparation or talent is required. We have been teaching drafting 
for2lyears. Thousands of our graduatesarein highsalaried positionstoday. 


FREE Trial Lesson 


‘We send you, without obligation, a trial home-study lesson. Before you 
enroll, we want you to know what drafting is like . . . and how we teach 
yy mail, Here is an opportunity to prove your fitness and liking for one 
of industry's highest-paid professions, Here is vocational guidance of 
‘the highest order. 

Wesend youaloa 40page Book. It tls you all 
Book of Facts, Free Wei iiiiing 20 cur tating cose 
What prominent men say . . . where draftsmen are employed their salaries 


Opportunities... what our students have done and are doing 
increased their salaries even before finishing their courses. 


Professional Work Pyutineisa profession 


Everything today . . « from skyscrapers to battleshipe— from. 
monkeywrenches to'turbine engines... 1s built from draw- 
Ings made by draftamen, The American Bridge Co. alone, 
‘employs between 600 and 750 draftsmen. Industry calls for 
50.000 new men yearly. ‘The draftsman works hand band 
with the architect, the engineer, the designer, the builder. 
itany wonder that most engineers, architects and designers, 
high wp in their professions today, started as draftsmen? 


$25 Outfit Included $Whe,yo sorel. 


ing instruments; so included in the coat of the courve isa 825 
“Hfetime’ set. If you have instruments, credit wil be allowed. 


Note that we do not claim to give you these instruments Zamewyrniestt date 
“free.” Tuition is low—payments, easy. Eat 
Findout what Draft- yf wr gnteta srr pu 
ing may mean to you. art afew sain seo 


5 Ea 
= pace te Sok 


ChicagoTECH NICAL C. 


Depe.381-B, 118 East 26th Stret, Chicago 
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‘More Money Making Opportunities 
‘on pages # to 26 
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SELF TAUGHT 427 
Be A SKILLED Workman and Hold Your i in Dull ‘Seas ons 


ow that even when work seems hardest to 
dining that they can't 
an that says 


Do you ki 


‘@ carpenter can get a 
it depends on what a man KNOW 


ind of skilled workman that is never out of a job. 


New Ideas - Modern Methods - Short Cuts 


PER MONTH-ENTIRE SET 


FREE EXAMINATION 
POCKET SIZE-FLEXIBLE COV! 
11600 PAGES-3700 ILLUSTRATIONS" 


. f ; 
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BUILDERS. 
MATHEMATICS 
DRAWING 


LAYINGOUT 


VOINERY 
Founparions 


FURNITURE: 
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BARBERING 


Now One of the Highest 
Paid Professions! 


*90 to*150 Every Week! 


See ee | 


rts 


BE A “WHITE-COLLAR” MAN— 
Earn $90 to $150 a Week—CLEAN Money! 


What's the use of doing dirty, greasy, 
hard work, when you can NOW make 
TWICE as'much money in a manly pro 
fession that is CLEAN, profitable and 
full of opportunities? 


Easy to Learn— 
Quick to Earn! 
That's BARBERING 
for YOUL” And the bet 
of it, all is 


he th 
EER way, 

ine shel course of i 
tees" ralnings at smal 
rpane! "You soon step 
or tr a Bon 8 
Bop,” which "we will 
tladly Ral you equip 


See the World, 
Too! 


04 if you prefer. we will 
ip you atep into a 

job, with good pay. the 
Feat day, ater you grad 
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MOLER SYSTEM OF COLLEGES 
30 Branches in United States and Canada 
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‘More Money Making Opportunities 
‘on pages 8 to 26 
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The World's biggest, 
most fascinating business needs you! 


MAIL THIS COUPON NOW! 
FREE AUTO BOOK 

B. W. COOKE, Bxysicr Chicago Auto Shops 

Dept. 325, 1816 Sunmyside Avenue, Chicago 


Send me FREE your big Auto Book “The Pays 
faiser™ and proof that T cam become an AUtO 


Expert at home in spare ‘time. Also reserve 
2 Free outite without obligating me. 


Pienny” B. W. Cooke tiger 
CHICAGO AUTO SHOPS 


DEPT. 325 1916 SUNNYSIDE AVENUE, cuicaco 


Name 


‘Adres. 
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YOU AreWanted 


for a BetterJob 


can get it with our help, because we've already 
helped thousands ‘of ‘men to bigger pay and better 
Positions, Mail the coupon and get the proof that we 

‘can Raise Your Pay. Now read these pay-raising facts, 


From $2 a Day to $200 a Month 


We helped John Braund from a Laborer at $2 a day to 
‘an expert drafisman at over $200 a month. Thomas English 

ped. from ma ‘helper to expert draftsman im 
Inet on securing our raining. Jom Onan wa 
‘advanced from mil hand to expert draftsman. with Public 
Service Gas Co.” P. A. Foor jumped from $63 a month to 
successful drafting ‘business of hia own,” From low 
Yleanizer to expert draftsman in eight short months, fells 
the story of L. Ke McGlashan =—M. 1B, Ulery received a $18 
False afver six montha of our 
help. 


$275 Extra in 3 Days 

‘One man received $275 for 
‘a drawing he made in 3 days 
spare time after taking our 
training. But these are just 
a few “clin the coupon and 

all the startling proof 
me pro 
y 


Chief Ragincers, Production Mas 


ter and 10 on 


at we can do the same for 


ia” will train you, 
ae img a Roe 
fn expert Mechanical 
Draftsman ih a feld where 
inem are always wanted by 
bigteoncerna, a big pay’ 


Promotion is Quick 


We'll qualify you 


You Need No Previous 
Tr 


Success Calls Men of 
Action Only 


“Sten who 
are alien 
Brattsmen, 


Sivinced to Chel 
COLUMBIA SCHOOL OF DRAFTING 
ROY C. CLAPLIN, President 


Dept. G-125 Ldthand TSia,N.W., Washington, D. C. 


FREE BOOK coUPON——- 

GOLUMIA SCHOOL OF DRAFTING 

Puklasd Pb. Wa Washinetan, D.C. 
ake Brat ing ching me Re ean or par 


[Ee et 


DRAW CARTOONS 


TURN YOUR TALENT INTO MOREY 
Cronin em Btn ae one 


"—omenven mate. Ouchaw' 
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Rabie Caen, aN verso a, 


Sreciean Taven 2 


‘gal inventions “Arner stents Corporation, Harris: 
Se atatne adnan, 


pole, We Adam Pinber Me C918 Eig 


i 


Rossen oH 
Mnveotion tor: Frew tata ost 
ae eet ba 


oat i 
ae a 
Stain z E'8. aoe 
et a CS 
ee 


2<Sien Buudin Waaninston 
SAR er ee ger Tat 


“cna 


‘OW Painters and Decorators. Card Write 
(Carpenters, Auto Mechanies. Elec: 
icin, Sheet “Metal Workers, Welders 
ie far exe of 290 bbs forsee ros 


exon Pree See pusrigg Se SP Sv 
‘More Money Making Opportunities 
fon pages § to 26 
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Who Else Wants to Earn 
$50 to $200 a Week 


PROOF! 


$405 In One Month 


1 clare up $408 


‘Arthur Here, 
Vancouver, Be 


Earns College Education 


tere the 
seFeee ot 
Ki "Corpaatlon of 


et ‘isle foreien 

aoe, ua on 

eu 

akon to cnlewe. 
6, 


ae 
soney to pay foe 


in RADIO? 


Do short hours, big money and easy 
work appeal to you? 


IGHT now thousands of men are 


this page you ca 
ments of men 
money in this 
who, a fe knew nothing 
about electricity or radio now hold fine 
positions and earn more money 

week than they used to get in a mont 
very day thousands of radio se 
are being sold;, broadcasting stations 


jund you are getting rich in this splen- 
did-paying profession—Why Not You? 
You can train for this “big-money’ 
fick in your own. home—in a ite spa 
No electrical experience is necessary. 
Mea and boys of all uger14 to 60, have 
‘mastered this famous cour 
What others have done, 
Radio has come to stay 


But 
jo the 


Employers are 
to the National Radio Institute asking fo 
tadio Operators, Salesmen io Engi 
neers, Radio Mechanics, Broadcasters, et 
Many of our students, even before com- 
pleting their course have received offers of 
fine positions at twice their former salary. 
Tect, moet students. make so much 
money in their spare time on radio work 
that this Course Becomes Practically Free, 


What Is the Secret of this 
Amazing Method? 


‘The National Radio Institute Course is 
acknowledged by radio executives to be the 


‘practical 
stitering the 


best obtainable at any 
success of th i 
advanced m 


P 
will qualify you for a govern- 
first-class license and 
bigger paying, 


he best 
the code, 
fonal Radi 


experts. to. be 


Send for “Rich Rewards 
in Radio” and Special 


Short-Time Offer 
book will tell you th 
wonderful opportu 
nu will se for yours 
chergiapoes gt hope? 
‘of the adventure 


jig money that awi 
in this fascinating field, 


Those who 
‘oupon at once will be offered a 


mail 
special reduced rate. 
Act promptly and 
vd 

this free 
and our 
short 


book 
special 
time offer.) 
tional Radio 
Institute, 
B C 


Washington 
D.C. 


National Radio Institute, Dept. 12EB 
Washington, D.C. 


gid Be the beak, “Rich, Rewards in Radio.” which 
all about the gportuaities i Hear Now are Git 

Heir ae Sy me uly a a Cie 

tnd ow you? fee" Element Srvc help me Xe 

Sou Set postion 

‘Sore Time Omer 


videtaie of your Spec 
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The Biggest Failures | LESSEE OS eTTs 


ARE THOSE ZATENT_ ATTORNEYS 


st 


Who Work Hardest | 23523 ‘Eee as 


‘aught by 
Actual Practice 


after hours, 
ms fetal, 


om in his 
‘Opening to” closing time without 


‘Achieving u ‘margin of profe large eaough to | wk 
it'and grow on-they" all ead ‘the mame 


ve 
Will You Be One Of Them? tee Prana 


Suse hve nt ger $4 pe cen fame | SUERTE 
et ached | saber | 


ver nacceed merely by working bard. | asda 

sed only bY developieg your tied 4 

only and by raring to use Kee 
m chat most men hae my 


mot fal to 
whtnan tow 


eee: 
: at ety 
Ue‘prost of the value of thes fc secrete of 


64-Page Booklet Free 


‘THE PELMAN INSTITUTE OF AMERICA, 
‘Suite #73, 2575 Broadway, New York City 


ine tne shins Sot & stn oo 
Stee rw iris nae 
SLL OS Se hee 


BEGG nsten Stet, Cues SSO” Devt, 


Name . | Rees oe 
| More Money Making Opportunities 
Address, -| ‘on pages 8 to 26 
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Universities are not the 
only places to acquire 
knowledge 


‘OU don’t have to go to Yale, Prince- world’s most brilliant minds talk to you 
\uireaneducation. ing and valuable in- 
A splendid education and knowledge on y and every subject you 
every subject taught in colleges are within wish to know about, 
your grasp—if you know ‘Make up your mind 
how to obtain them. today to grasp the oppor- 
‘Onemethod—approved ‘Nelson's offers 
by leading educators to you—opportunities to 
toread a modern ency add to your knowledge, 
paedia like Nelson's Per- develop ‘your mind and 
petual Loose-Leaf En- your earning 
cyclopaedia—theonly en- 
eyelopaedia that can be 
‘kept perpetually modern. yourself anything to own 
15 minutes a day spent in rea a set of Nelson’s, Under our easy pay- 
son’s will supply you with an education a ment plan you will never miss the money 
college graduate could be proud of. For and... 
Nelson's is literally a college education in it will be the most profitable inv 
12 volumes—12 volumes containing over you exer made 
7000 illustrations and overflowing. with 
facts, knowledge and authoritative infor- 
mation on 1,000,000 topics. 
To own a set of Nelson's is to have th 


NELSON'S Exclusive 
LOOSE-LEAF FEATURE 


‘You don't have to deny 


as meson sn 
Eibinnoetirs 

-T Wellington St Ws Foronta, Canada 2 

tk nat a 


i 
THOMAS NELSON & SONS! 
Publishers for 125 Years 1 
H 
1 
I 


Dept PSMA 301 Fourth Ave. New York City 


ington St W.. Torwntn, Canada 
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Tt Was REAL FUN 
Learning to Play the Piano in 90 Days 


Bya Wife 


W had been married only 
three years, and already 
Bob's love for me wasslipping. In- 
stead of remaining in in the eve- 
nings, he used to spend his time 
elsewhere, or devote his time to 
playing on his violin, entirely in- 
different to me, Frankly, T was 
living through days of misery. 
One day, wile reading & magazine, 1 
ames scream, ‘amas 
Sere git felt te 
Piano fn 90 days! Was it pos an 
Seates ine on a5 om and foes 
how she had mastered the piano by her- 
tell inher spare time, without a teacher, 
T stopped. A wonderful. thought had 
ceceurred to me. Why couldn't To what 
this woman had? And—how happy: I 
ould ake Hob by acsom 
on the piano! 
Pai’ of crust wots 
tothe U.S, School of Music 
{or their course, who had 
never known x single thing 


means, write to the U.S. 
School of Music for a copy 
‘of the booklet, “Music Les, 
sons in Your ‘Own. Home," 

ther with an illustrated 


about at xe nae F a 

anon aa: | eee gi | re pei a 
er ee a | BSE alin Saeed 
ent Ks Recta ct agrte 


erful course in music, also 
bout our special short-time 
Reduced Price Ofer. 
Remember, you can mas- 
ter any. instrument through 
this wonderful course. "Whatever your 
instrument, ou, can far to Pay 
ie in your spare time, through this short 
‘cut method. Send the. coupon—the_ boo 


My’ progress was wonder- 
fully’ rapid, and soon 1 
rendering selections of mu 
‘which pupils who study with 
private teachers for years 
Ean’e play. You see, through this amazing 
short-cut method, all the difteult, confusing, 
me parts of musicare eliminated and the 
playing of melodies is reduced to a simple, 
tasy-to-nderstand method that anyone eas 
follow 

But my greate 
that Bob found 


Tappiness came the day 

Words can't desribe 
Hie look of astonishment, And. what, a 
hang seed aco Gwe. hia he 
eagerly, dean in ty en it was 
fe seat nue he meat. "hin 
Sbentealy far withotr ibe axcompantanat 
ofa piano, 

‘Talay ob finds new delight in his vi- 
tin, and Ihave kept ght on with “my 


U.S SCHOOL oF Music 
Bi Brunewick Building, New York 


Please send we your Interesting FREE Book 
tes amon in our Ore He ie 
{older ahaserating you Printand:Ptare 

Tail baficuats of your special ort: 


ee Pe eR sue 
Pete 

Ag igri kote gt hale 

OPE eT Dea Ne ty acon 

Wee oS EE Dea ade 

Magnet ea Date aT eo eS 


A bi 


a) ae 
ofl Fy 
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fi stato ie 
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Aa 
HE 


oo Compa ii 


‘epreeent “wanted at sme, 
eee 
a fice ee ae 


raatty, Sasi tee Brive Lit Pree Oe 


oad ae at 


‘See top of 8 in trot 
of book for deals 


$25.00 in PRIZE 


WANTED 


RAILWAY POSTAL CLERKS 
$1600 to$2300 Year 


Sapte Wate Rochen Re Y. 


“See re 


Yor nree Manatee 19 
boos’ Risaison Nila" 6a Muara 


= 


TRAVEL—See your country 
MEN—BOYS, 18 UP 

‘SHOULD MAIL COUPON IMMEDIATELY f sc..0 
Steady work, No layoffs. Paid Vacations j astra 


eg 


eienee Monthly 250 Paar Ave, We. 


‘More Money Making Opportunities 
‘on pages 8 to.26 
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Send for this Free Book! 


FASCINATING BOOK of Detective Stories that shows how ordinary 
boys and men have won nationwide fame, thousands of dollars in rewards, 
and important official positions by solving finger print mysteries| 


Finger Print t Experts Needed! 


More 
Brotem oferta 


Find out how you can become a Finger 
Print Expert e 


Thirteen Thrilling Stories of 
Mystery and Achievement 


1920 Sunnyside Ave., Dept. 13-63 


University of ‘Applied Science 
Chicago, I. 


Sopee Sea ce Teh 'eete betel ger pst 


Any man who can read and 
finger print expert. 


as p 
NGINEERS: 
1920 Sunnyside Ave., Dept. 337, 
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BE AN AUTO.TRACTOR, 


F you are earning less than $50.a week, read every word. Why stay in the 
‘old job, with no future—no chance of ever earning much more than you 
are now? The Auto, Tractor and Electrical business offers thousands of 

BIG PAY JOBS—jobs where you are the BOSS. Get out of the rut—be 
independeni—be an Auto Expert. 


|. H. McSweeny, the Largest OPERATOR of Auto 
Training Shops in the U. S. will train you! 


T am the largest operator of Automotive and Electrical Training Shops in 
the U.S. Thinka moment what it means to be trained by McSweeny— 
cst in the industry—Think of the prestige—the ease of getting 
job, when you can say “McSweeny Trained me!" That's the 
at has opened the doors of thousands of big pay jobs to 

my students. 


McSweeny Trained Men Make Good 


A, J. Beall, Jr., Morgantown, W. Va., made $86,000 last year 

from his garage and Chevrolet agency. 
George Smith, W. Alexandria, Ohio, makes over $800 

a month clear with his garage. 

Thousands of other students are now making from $50 to 
$150 a week. Before they came to school, they knew 
nothing about automobiles—now they are successful 
men. You, too, can have the same success—all 
you need is the Training—McSweeny Training, 


FREE Railroad Fare 
and FREE Board! 


For a very limited time, Tam going 
to pay your railroad fare to my nearest 


Ordinary garake 
mechanios make Rood 

fromeh ster ek 
pout Borie to 
bom oninary’ mechanic ad 
You ever ‘dreamed "of etore 
You fead chis announcement: 


you can’t come to school right away, 
Yoel he Interested in ay peal 
Home Study Course, which Ihave been 
ture years i perfecting. Th 

‘ly dy Courie 
Hig Automotite 


Just ONE of Thousands 
of Jobs OPEN! 


the 
by tires 


choola. 


Big Free Book! 


My big 64-page beauti- 
fully. illustrated catalog 
tells the whole story— 

Isend it free, 


like this— 
a" Bossing 
j job 
a_future 
—that is what 
you can expect after 
8 weeks in any of my 
Schools 


USE THIS COUPON FOR 
_MY SPECIAL OFFER | 


McSweeny EtcralTaiee SHOPS | wren tan) a 
The World’s Largest OPERATOR =| : | = 
THREE BIG SHOPS | “ Oat Sete apr coc alr, "OX ant Mt we have 
Dept. 2611 Name. 7 
gun S'Walntetes, * 5x7-saz Seu Lattin se. * asis'Eact curse. | 


8 Bede Core, 
emacs a | B fone Seay Cobre 


$3000%910000 a year 


‘Yes—$3,000 to $10,000.a year! These 
fare the opportunities. ‘The chance of a 
fetime. "Invest 


taaken i aay for you to train fora by 
Jab, oF to go into Dusiness for yoursell 
you want to get away from poor 

and Joba with ‘no future, here's your 
Bie opportunity. 

Wo want ambitious men everywhere— 
to learn Radio operation, construction, 
Installation, repairing and telling. 
serrepretentatlvelnyour neighbor 
Find out how you ean quality in a few 
‘hortmonthe, and receive oor marveloas 
1000 Hite Ratio Outit FREE as part of 
your training. 


Train at Home— 
In Three Months 


Pe 
2 teed 
Saku ace pees 
SE aati fe tential Ae 
See ea yireeas eae 


fers, 


roth 

il be sowwered 

i will weet with ou at 
cede 


(very tage of the cor 
for tii aly trained io 
Ine "Government examinations 
{Gr Operntor's leense.” 

‘AG. MOHAUPT 


Free 1000-Mile Radio Outfit 
eR the coupon now forall he facts and free 
‘Stler fo learn and efcre bingee money than say 
‘ther sien or profersan that you exn get ints. 
‘Don't waits” Act while our PREE Offer of a 1000 
Ile roveiving outit iy ull im effect 


Mame. 
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IMMEDIATELY. 


ROBUTARISONGSIFREE 
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‘More Money Making Opportunities 


‘on pages 8 (0.26 


Res. "Entalon 
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“Pp 
I send you4 


Electrical ‘Outfits! 


Dunlap JOB-METHOD training is 

around four Electrical Outhits 
+h I send you as a part of this 
course, You learn by doing actual 
Electrical jobs with this equipment 
Includes house- 
clectric light, Ra 
fits, I guarantee to supply the most 
elaborate, costly and complete out- 
fits ever given by any home-study 
electrical school, 


Don't 


ES 
I 
' 


FarmMoney hietearing! | 


anything ele prevent you from 
ny tal 

wenth lesson T tain you 
Yo do Electrical and Radio jots 


after you finish my training! 


F you are now earning less than $40 a week, I will guarantee you an 


Electricity pays E Experts °60 105200 aweek 


ou. New projets total thou 
nias I tain you. Ta 

rect Elect 

Tit help you elias 
‘the chance you've been waiting 


Write me AT ONCE! 


AMERICAN SCHOOL is organized to 
give you the benefit of royalties, profi 
and other savings the facts and 
take advantage of my GUARANTE 
JOB and RAISE offer. Get the 
facts about YOUR chances in the 
Electrical business. If you're I 

than 40. years old, even 

have only common’ schooling, 1 
suarante, your soca 

for, youtzlt how auikly 

ready for 


Big Sits, . 
AEE Rr cme, 


fa G0 sie oS Smee 


helped me make this training the most complete and 
‘up-toodate on earth. Dunlap-training brings you instruc- 
on from a recognized exdhorily in every branch of lec 
{ticity These men Enow what training You Reed 10 ear 
the largest salaries, and they giv 
baile by 22 Engiseers and Exec ; 88 
‘reat corporations and Un 
Sensties: 


fang AS early as 


Pay! 
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IN DRAWING 


CARTOONS 


‘ARN big money as a cartoonist! 
Mill 
last year on comic strips, political 
and sport cartoons, animated car- 
etc. Thousands of new car- 
are needed now to meet the 
ingdemand for this work, 
Never before have the opportunities 
in this fast-growing field been so 
many, so varied or so high-paying. 
Easy to Learn CARTOONING at 
Home in Spare Time 
Regardless of how litle 
cartooning now, you can 
fon tn this attractive,” highsaalaried 
Hhome-stuly” method. starts 
° nplest fundamental Driciks 
Df cartoon-making and takes you throu 
;Jevery branch of Hmorotn and erious ea 
‘ou will be amazed ut how quickly 
WPeeaches you to draw nalable work. Many 
Suidents of this method began to sell thet 
a Aleaveings before they: were hall through their 
gies eens tr wan. “Tite ie: Poa The paid for itself long 


agheiy 
i 
illest 
aehtise 


Ri od 
Pais, onload Comperstve ead. tan Diem 


bd ganas De Pa Hae Me Ree 000 to $13,000 a year for 
{hie wont hat ie Pay. 
Send for FREE BOOK 


ne ee {hi rematiable homestay method. 
SHAE | handsomely llustrated booklet has just been 

Fa rarer a Wa eae Rec Prm | prepared, which, upon request, wi 
Ry oy a peo 
AS ‘This booklet vera thorough outline of the 
cartooning field, and explains in detail this 
SF¥ag | wonderful new method of teaching cartoon. 

Ing. Send fori today. 


Booklet ga "Cartsoning and full detail of yor 
Romersiady method uf teaching Cartooning. 
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What do You have to say 


when you are with interesting people? 


Can you hold up 
your end in a 
general conversa- 
tion—or are you 
tongue-tied when 
with people? 


Arex the weather has been dis- 
cussed and exhausted it is only the 
well informed man—the good talker 
—who can hold the attention and in- 
terest of his friends. 

Everybodyenvies a good talker, You 
know from experience the big advan- 
tage the man or woman has whoisan 
easy, fluent talker. In every-day life 
men and women who have this per- 
sonal advantage are popular—sought 
after. And in their trad -, business or 
profession they are the ones that get 
to the top. 

The valuable ability of being able 
to converse smoothly, naturally and 
with full confidence is based on hav- 
ing at your command a fund of 
knowledge that will be of interest to 
those you are talking to. 


What Worth-While People 
Are Talking About 


Today the most entertaining, the most fase 
inating subjects are those that deal with 
appli radio. -« aeronauti 
the automobil 


new discoveries in health 
Jsaiciy. 


“These are the subjects that intelligent peor 
pleere thinking end takingsbout, These ere 
the things the worthewhile men and women 
of your fown or city are discussing 


To make it possible for you and the other 
thoutands of ten apd women who fel the 
Urge to keep up with the imporeant thin 
scientists have Getinitely established and d 
new discoveries that they are making we offer 
you Tar Pocker Guioe to Scwnce and 14 
Meter of Porutan Scrence Monritr—all 
for lew than 12 lasues of Porctan ScuNct 
Mornatr would cost you on the newsstand. 
Tite Pocker Guipe ro Scr is written in 
simple question-and-answer form that edu- 
Gators ave found to be the mow effective 
‘way for telling the known facts on a speci 
ubject. Inthis onebrilliantbook of 284 pages 


have been condensed all that you probably 
will ever know about’ science. 

acy, of the 
"70 Sctenen, 
as it was edited by Dr E, E, Free, who 
hhas a remarkable genius for condensing 
the known facts about the world we live in 

ly remembered paragraphs, 


FREE 


Tux Pocker Guipe 10 Scuncn fs not for 
sale. Ie is offered to you absolutely free 
ith a 14 months subscription to Porvtan 
Science Mowry. 

Porutan Scancn Mowry “carries ont? 
from where Tut Pockr® GUIDU TO SetENCH 
leaves off Tie Pocket Guroe gives you all 
that the scientists have discovered up to 
Fight now=-Porucak Science Monrsay will 
five you all che important, interesting and 
few covets of scence forthe next 

Te takes over 300 articles and pictures 
very month co tell the readers of Poruvan 
‘Sconce Monier all thar has happened in 
the scientific, radio, mechanical and autor 
motive fields: 


into short, € 


Your Name in Gold on 
FNEPOCKET GUIDETO SCIENCE tshound 
sido theconer 


this Wonderful Book 


ud 


Reh. soy wich THE Pe 
SCIENCH reeal for $2. 


SEND NO MONEY 


Sendnomoney, justthe coupon. If within 
10 days after you receive the book and 
magazine youdecide that you are not 
satisfied in every 

may return them, and your en- 

tire payment will be refund- 


Popular Science Mi 
1250 Fourth Avenvey New ¥ 
I sceepe your ofer of Tx Poceat Guipe 70 
Scince snd 14 month’ subscription to Oru 
tax Scamcr Mena. fil pay the powtman $293, 
plot the few eet pontane wien he delivers the Pos: 


sexx Guanes the fre ue of Forctan Seatvce MONTE, 


If the book sed magasne sve not flly mtsfoeory so ey 1 will, 


freuen them within 10 days sd 
mene lene wamp my fame i 


‘re to promptly refund my fll pate 
on the Foonts Guaor se Sci, 


“They've tripled your 
salary, dear” 


“[ TEE 


seu 


8 sedy wh 
‘etlons for thousands 
mes 


1 thoosan of 


‘The fint st 


eo took as to mac. and mal 
this S, 


Souven Rake jour ati the sume wat—aod 
Wat now.” 


Yr ine 
"TECHNICAL AND INDUSTRIAL COURSES 
esr 


‘te $800 EVERY, MONTH! 
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eerie 
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he ghee 
large incomes 


Tein the only Home Study Course which has been 
seer iy nutans uses arti, 
Norman feck 


Caries Livingston ull and’ 


* | Foxamong them. 


‘FREE—"A ROAD TO BIGGER THINGS’ 
7 


ee soak ee 
Fata 


Angerocti 
E'Gr bon ig Luv of Chalk Tale Programs 
‘and Sonics Free, 

"SERVICE 


Dep 75 Oibhoah, Win, 
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Sweeney Trains Men 
To Make Bi¢ Monev 


And gas 0 You _Can 
Cuts i i/2 Start Your 
Tuition” Training At Once 


This Is the Most Amazing Offer I Have 
Ever Made Since the Completion of My 
Million Dollar Building Six Years Ago 


There’s Only One Sweeney School—It’s at Kansas City, Missouri 
1 Cut the Tuition Price One-Half to Make It Easy for You to Come Now 
Mail the Coupon Right Now or Wire Me When You Will Be Here aes Open 


al fant to prove that vox can do what thowands of en in just your positon 
Teal ‘Take up the uto Business 


EN ei 


pONLY ONE SWEENEY SCHOOL. 
Do pot conus the SW 
Roar a 


WRITE ME TODAY 


The fiat step ie to ee, my free page book. 1 sil MAIL COUPON 
Saeet “T'wut tne Oy to an an ican Ee ate TODAY 


EMORY J. SWEENEY, President 
<0 Sevens Sobel, Kansan Cer, Me: 


Send me ge, catalog and how 1 can act 
Sy ration se Hai Cont 
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Smite a Age 


Only‘27 BetweenThem 
INOW Their Own Big 
Electrical Business 
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HOME STUDY 
greierey ou 
Fits YouForBigMoney 
in ELECTRICITY 
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S & H ENGINEERING COMPANY 
I Aton with Lncla Ista of Tel 
1422 W. Monroe St, Dept. C-16, Chicago T 


loney. Experience not 
o the Ot Relisbe 


# Learn Autos in Detroit 


have wonderful 


i 
ly Inchned come to Detroit now, 


The Heart of 
the Industry 


Ger Tue Facts= Too, 


Steric, 


BB Michigan state Automobile Schoo! 
SH2 Auto Bullding, Detroit, Michigan 
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TWENTIETH CENTURY 


RECIPES, FORMULAS 
‘AND PROCESSES 
the moet com: 


Sees vaca ore 
10,000 Practical Formulas—The 
| Best Way to Make Everything 


Dyke’s Automobile 
Encyclopedia 


iSite ih 


Book for Ever 
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Avia 
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TC A PRACTICAL 
UNDERSTANDING of 
REY ELECTRICITY <= 


Using a Tus 


pATVART’S, PLAMAO- 


FLEXIBLE 
LEATHER—1 VOLUME 
Handy Book 


The 1040 pag , 
Battenen WIRING DIAGRAM: 
Phones, Auto 1 

WINDING, Cable S 


ad A 


tion to buy unless satisfied. 
to keep the Handy Book, send $1 within 7 
days and $1 monthly until $4 is paid, 


10 daring young men who love 

adventure, the field of aviation 

offers fascination, excitement 
and thrills found 
As yet this industry is still in its in- 
fancy and the chances for quick suc~ 
cess for trained men of courage, 
nerve and self-reliance 
to fill the jobs which are 
unlimited will lead 
quickly to advancement, 


big pay and success in 
this thrilling work. 


Unlimited 
Opportunities for 
the Trained Man 


‘The Airplane Indus- 
try is the ON 
crowded field. I 
21 yearssince the 
Brothers made the 
world’s first airplane- 
flight. Now airplanes 
fly around the world. 
Today Aviation offers the same 
astonishing opportunities as were 
found in’ the automobile and 
motion picture industries 15 
and 20 yearsago. Men who 
got in on the ground floor when 
those industries “Were young > 
made millions before others awoke 
to the opportunities they held, AVIA- 
TION IS NI Tt clamors for trained 
men—big pay awaits the capable man! 


Easy to Become an 
Aviation Expert—$50 to 
$150 a Week 


‘You can now qualify quickly for one of 


as the work itself. Every 
nating and packed full of interest. 
‘That's why Aviation is so easy to learn. 
Only one hour of spare time a day will 
give you the basic training i 

ingly short time, 


IAT 


Big Pay-Excitement- Popularity-Thrills 


PREPARE 
For these 
POSITIONS 
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One student, S. F. 
Chicago, says: 
"Your lemons are like a romance and, what 
radent pets 
Tnever tires of 
Pa. another 
prac that nach 
mm ach prac 


McNaughton, 


‘valuable course ean be ha 
{ical men for #0 lite cost 


Personal Instruc- 
ion by Experi- 
enced Men 
Men who have had actual 
experience in A © 
You personal attention and 
guide you carefully through 
Your training. They select 
the lessons, lectures, blue- 
prints and bulletins. They 
tell you the things that 
are essential to your suc- 


Big Aviation 
_ Book FREE 


Ba _ Send coupon below 
™ for New FREE 
Bool 


show you many things 
about Aviation ‘which you 
linked somber fered set ours Delors 
the edition is exhausted. re 
AMERICAN SCHOOL OF AVIATION | 
‘3601 Michigan Ave, Dept. 1363, Chicago, Il | 
pect aie et io) 


‘AMERICAN SCHOOL OF AVIATION, 
fk Michignm Ave, Dept 1363, Chicago 
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[a 

psse 

1 suet. 
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|MEN WANTED—Earn 


UERICAN SHOW CARD SYSTEN LIMITED, 
Peseta Cats 


[EARN MONEY iMmEDUTELY = 
[AWE FURNISH EQUIPMENT TO START 


PROF. MENRY DICKSON 


— aan caer 7 
Ae Teach 
COMMERCIAL 


ART 


Start 
Climb to $200 a Week! 


Mitr 7 9 or freight-transport 
‘won't put up with tl : 


money yout 
‘waiting for Experts, 
‘watt fede capital, 


Take Your Penin Hand 


ool Mrs tes eer tenet orace 


cep” of 


lea of an Auto Expert: 


rll fe com 


fevtine wy training 
Let’s talk this over! “oo =" 


Knapp Electric Corporation 
Dept. 24 Port “ts 


Chester, N.Y. 
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Astonishingly 


A suia- Hew Eaalodive-Beciabiie Soldering Furnace 
that is Complete, Simple and Highly Efficient! 


Read What These Users 
of Reddy Hot Have 


Obtainable from All Good Hardware and Radio, 


‘The Reddy Hot Soldering Furnace and. all 
accessories are obtainable from all good hardware and 
have not as yet secured. the 


the dealers in your 
from their jobber, use the coupon below 


E.D.Fahlberg Mfg.Co. 


Madison, Wisconsin 


Pin $2.00 to this If Your Dealer Cannot Supply You! 


INCEIVED and developed by Mr. E. D. Fahlberg, former 

professor of Metallography of the University of Wisconsin 
and Metallurgical Engineer of the Western Electric Co., the 
Reddy Hot Soldering Furnace is an ideal outfit for radio 
dealers and amateurs and for those who have long felt the 
need for a compact, efficient, easy-to-use soldering outfit for 
home use. 

Reddy Hot burns denatured 
comes to you complete with 
copper with detac 
handl 
on the 


cohol and is entirely self-contained. It 

essary ac large soldering 
solde a detachable 
ighest grade 


e work, Reddy 


Abra 
h outfit. 


polishing. Complete directions with ¢ 


For Delicate For Universal 
Radio Work Household Use 


There are countless jobs in every home 
which cai ickly, neatly and efficiently 
done with Reddy Hot. Small pieces of 
valuable jewelry can be made as good as 


joints carefully. soldered. 


delicate task which requires delicate new, pots and pans can be recovered from 
handling. The Reddy Hot outfit is the disca ‘and floor lamps can be 
far superior to heavy, clumsy solder- properly wired, if Reddy Hot is on hand 
ing irons for this purpose ready for use 


\Dealers 


al Reddy Hot 
adio dealers. If 


E. D. Fahiberg Mfg. Co., Madison, Wisconsin. 


Here's my two dollars, Send me a complete Reddy Hot Soldering Fi 


© This seat on = radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 
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What to Look for when You Buy a Hammer 


that one hammer looks very much 

like another. Although there is a 
groat difference in the quality of ham- 
mers, the difference cannot be “seen” by 
the average buyer. 

However, the quality of all the ham- 
ment advertised “in Porutar Screwce 
MONTHLY, as well as other tool and radio 
products, ‘has been predetermined. by 
rigorous ‘tests conducted in the labora- 
tories of the Popular Science Institute of 
Standards, 

‘Theso tests not only are conducted on 
the head of the hammer, but also on the 
hhunale itself and how it is attached to the 
head. A well made handle may be 
worthless when wrongly inserted, ‘This is 
X shorteoming of many hammers tested 
by the Institute of Standards. 

In the first place, the hole in the head 
must taper both ways from the midpoint 
‘and have the greatest taper on the head 
end of the opening. ‘There must be a 
tthoulder on the handle, so when the 
handle is tapped at the end, the head will 
come down firmly on the shoulder and not 
slit slivers off the handles. It is better 
to have considerable play in the hole of 
the hammer head and use wedges to 
‘spread the wood rather than have too 
narrow and straight a hole, which tends 
to lot the head work down on the handle. 
‘The face of the hammer head should be 
hard at the center and softer at the edges; 
it'not, chipping of the edges results. 

In addition, the following three points 
are of primary importance: 

1. The strength of the claws for nail 
pulling. 

‘2. ‘The strength of the handles. 

3. The hardness of the various parts 
of the hammer head. 

To determine the strength of the jaws 


T: buyer of a hammer will find 


A Ton and a Half in a 
Hammer's Claws 


for nail pulling, a steel plate about one- 
hhalf inch thick and four inches wide ix 
placed in the chuck of a torsion machine 
(illustrated). Holes then are drilled in 
this plate for various sized nails, and nails 
exactly fitting each hole are forced 
through—leaving enough for the claw of 
the hammer to grip the head of the nail. 

The shank of the nail is turned flat 
against the under side of the plate and a 
steel clamp holds it against the plate. The 
twisting head of the testing machine then 
revolves and the lever extension puts a 
‘gradually increasing load on the handle, 
bending it as shown in the cut. A good 
hammer pulls out the nail or strips the 
head before the claws give way. 

To establish the strength of the wood 
‘used in the handle, a steel bolt is substi- 


7g 7 


© 
POPULAR SCIENCE 
Monthly 


Guarantee 


‘The above seal on an advertisement 
indicates that the products referred 
to have been af after test by 
the Popular Institute of 
Standards. 


Popular Science Monthly guaran- 
cece avery article of merchandiee 
Advertised in its columns. Readers 
‘who buy products advertised In Pop 
lar Sclence ‘Monthly: may expect 
that these products wil give 

inte satatacton und moma ang 
These products are guaranteed this 
Satisfaction by Popular Science 


OSTA ‘Tue PuBLisuers. 


By COLLINS P. BLISS, M.A. 


Director of the 


Popular Science Institute of Standards 


tuted for the nail, with a nut holding it so 
the hammer cannot pull it out without 
stripping either the threads or the head. 
‘The testing machine is then set in motion 
and pressure is applied until the handle 
breaks. A dial records the inch-pounds of 
pressure. To be approved by the Insti- 
tute of Standards, a hammer handle has 
to withstand a minimum pressure greater 
than can be exerted by a man, 

‘The hardness tests are determined with 
two machines. One is a scleroscope, in 
which a hardened plunger strikes the part 
to be tested. ‘The plunger rebound is 
measured and by an engineering formula 
shows the hardness of the steel used, 
Another test to determine the hardness of 
‘a hammer head is made with the Brinell 
testing machine. In this test a hardened 
steel ball is forced into the metal. The 
circumference of the tiny hole made by 
the hardened steel ball is then measured 
and again an engineering formula is used 
to determine the precise hardness of the 
steel. 

Hammers may indeed look alike, but 
their reactions under the Institute ‘testa 
described above are far from uniform. 
‘And only those hammers that satisfactor- 
fly pass the tests and are approved by the 
Popular Science Institute of Standards 
can be advertised in PopuLar SclENcE 
Mow. 


It is obviously impractical for even ax 
completely organized a bureau as the 
Institute of Standards to test all products 
listed in tool or radio catalogues adver- 
tised in our columns. Only tool and 
radio products specifically advertised in 
Poruuar Science MONTuLY are tested 
and approved by the Institute. 


Send for List of Approved Products 
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IT 1S WRITTEW: 
“Over-lood words from an 
jorator jar the ears; music 
Yoofaint todance by strains 
them.” The secret of pl 

ing volume i in the Sys 
cchrophat 


"HEN, from so many good radio instruments on the market, 
‘one may choose with the same wisdom and deliberation ex- 
certed in the selection of a motor car or timepiece, it is not surpris- 
ing that you will find an ever-increasing number of Synchrophase. 
enthusiasts. A man who has once operated a Synchrophase is 
content with no other type of receiver. 
Binocular coils—unaffected by local interference—arranged in 
two stages of balanced tuned radio frequency, give greater selec. 
tivity and sensitivity. On the S-L-F (straight line frequency) 


condensers all stations are spaced at equal intervals around the Synchrophase Secrets 
dials. No crowding of stations at the lower rid! of the dials in the No. 3. Volume Control 
‘Synchrophase. } | In the Synchrophase an | 
‘The surpassing beauty of the Synchrophase is emphasized by com- entirely new control for | 
parison with other radio receivers. Close inspection reveals that audio amplification is | 
every detail was designed and built in the Grebe factory, while provided. 


in other receivers is found merely a variety of assembled parts. This volume control with 
six gradual variations en- 
ables you to-obtain just 


‘the right intensity for a 
A. H. GRE | vocal selection, a lecture 
+, INc. 
Van Wyck Bivd., Richmond Hill, N.Y. Panis 
Western Branch: 443 So. San Pedro St., Los Angeles, Cal. { 


Write for literature 


THIS COMPANY OWNS AND OPERATES STATION WAHG f 


le 
Alll Grebe apparatus is covered by patents 
granted and pending 


eneneviits 60 Seaseanes Sin ean 
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| How Electricity May Solve 
the Farmer’s Problem 


The story of a tremendous effort to provide six million 
American homes with labor-saving machinery and tools 


By Charles H. Huntley 


N THE last 30 years the number of 
‘acres of improved farm land in the 
United States has decreased, beca 
of population increases, from 5. 

4.21 person. If the American people—no 
to mention those of other countries who 
buy a part of their foodstuff from 
to continue to be fed by Americar 
either more land must be cultiva 
that now utilized 
must be made to 
grow greater crops. 
‘As to that, econo 
‘misty and ' agricul- 
tural experts long 
have been agreed. 
Generally’ speak- 
ing, the amount of 
Tand that ean be 
wed for raising 
crops is limited, and 
we are approaching 
the limit. On the 
other hand, the 
population ix in- 
creasing con- 
tinuously, 


HE obvious 

olution of the 
problem is to obtain 
Iarger returns from 
what already is 
lassed as farm land, 
much of which now 
in tilled insuficient- 
ly, or not tilled at 
all. Better methods 
of farming must be 
adopted, waste of 
time and labor must 
be lessened, and suf 
ficient power and 
the mechanical 
means for applying 
the power to the 
‘work must be provided. Not the least 
important aspect of this problem is the 
necessity for making good the deficiency. 
in man power caused by the steady emi- 
gration from the rural districts to the 
cities, which in the first 20 years of this 
century resulted in a shift of about 


: 
i 


| 
i 


if 
1 


i 


i 
H 
{ 


if 
i 
# 
{ 


| 


pos. 
sible'the cultivation of the additional 


farm land necessary to feed our growing 


actually does bring in cases where it is 
‘used—many of the conveniences of city 
life, the pursuit of which undoubtedly is 


‘4 principal reason for the emigration 
from the farms. Electricity supplies & 
pomible way of enabling one man on a 
farm to do the work ordinarily done by 
Electricity possibly mupplies a 
jeans of creating industrial “side linex” 
‘in the rural sections, which can be fol- 
lowed by farmers when there is no farm 
work. Electricity offers, in consequence, 
4 ponsible way of in- 
creasing the farmer's 
income, building up 
the rural villages, 
bringing about an 
expansion of social 
life and activities 
in the country dime 
trict, 


SLECTRICITY 
‘may, in short, 
‘cause the dawn of 
new era in-Ameriean 
egriculture. 

‘The statements 
just made are quali- 
fed, for the reason 
that no one knows 
just to what extent 
electricity can do 
these things. Soon, 
though, that infor- 
mation will be avail- 
able, for farmers, 
farm engineers, elec 
trical engineers, 
light- and power 
station men, makers 
of farm machinery, 
manufacturers of 
electrical apparatus, 
and agrivultural 
schools recently 
have united to at- 
tack the problem of 
farm electrification. 

An organization including these groups 
formed for the specific purpose of study- 
ing the matter has been organized—the 
Committee on the Relation of Electricity 
to Agriculture. It consists of representa- 
tives of the American Farm Bureau 
Federation, the National Grange, the 
35 
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Odd Jobs Simplified 


‘With an electric soldering Iron, the 
niryman can keep. hie mille cane. in 
perfect repair with & great saving of 
Rime and inconvenience over he old 
Blowtarch method. “OF 6,408,343 farms 
Inthe United State, secording tthe 

‘ena, it fa estimated that about 
344,600 had electric service to eerie 
the ‘se Of such. Vime-aving devices 


American Society of Agricultural 
Engineers, the National Electric 
Light Association, the United States 
Departments of the Interior, of 
‘Agriculture and of Commerce,’ and 
Various manufacturers of electrical 
apparatus. It maintains head- 
quarters at Chicago, under the 
charge of a director, and has branches, 
each charged with studying the 
problem in its state, in several states. 
‘hese branches are in Alabama, 
California, Iowa, Illinois, Minnesota, 
New Hampshire, New York, Oregon, 
South Dakota, Virginia, and Wisconsin, 
There are prospects that branches soon 
will be formed in other states. 


LABORATE. preparations, you may 

‘ay, for so simple a matter as leading 
‘a feed wire from a transmission line to & 
farm. And, too, you may wonder why 
farms, like factories, were not electrified 
Jong ago. 

‘The reasons are not hard to find. 
When electric drive for machinery first 
entered the industrial field, it found 
power in use in large quantities in mills 
and fattories. Hence it was a question 
simply of supplanting steam or water 
power; of substituting a motor for the 
engine or water wheel. Moreover—and 
this is an extremely important point— 
the factories were centralized in com- 
munities. Electrie power could be dis- 
tributed to a number of them within a 
short distance from the central station 
where it was generated. Since it costs 


more than twice as much to distri 
bute electric power as to generate 
it, the expense of supplying it in- 
creases with the length of the 
| distributing system. Als, follow- 
| ing the closing of the mails for 

the day, came another “load” fop 
the generators—the lighting #f 
the fnnumerable homes. of fn 
factory workers, which leant 
| that the’ generating madbimeny 
| could be Keptcgntinpoulf bung 

and hence profigbie 

But in the cafe 
situation Wegfentirel diferent 
‘The individ i farm b, even yet, 
in cahes whepedlectricity fy uned 
ah a aser of electric 
owe And ‘whereas there may 
be ppioren factories within a few 
ACG piocks of central station, 
thefaverage distribution of farms: 

1 few to the mile. 

Tt is true that the aggregate 
amount of power used by the 
farming industry is huge. The 
last census showed more than 
20,000,000 horses in the United 


the farntrthe 


‘States, most of them 
on farms. In addition, 
an enormous total 
horsepower is repre- 
sented by tractors, 
gasoline engines, wind- 
mills, and other de- 
vices of the kind. Not 
withstanding all this, 
the use of power is 
widely scattered and 
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However, in the aggregate, there is a 
big field for electricity in agriculture, 
Fyrming is the country’s basic industry. 
‘Igrepresents an investment of more than 
$77 924,000,000 in land, buildings, live 


PYmplements and ‘machinery, and 
if’ prodhiced in 1928, the last year for 
which figures are ’ available, wealth 


ting. to-$16,064,600,000. Also it 
isan industry that directly furnishes the 
livelihood of 29.9 per cent of the country’s 
people. 


T IS this big field that engineers and 

‘economists have set out to open up to 
pawer-distribution lines. Practical work 
already has begun. State branches, 
have said, have been organized. Unuet 
the auspices of the Minnesota Commit- 
tee, for example, an experimental line 
has boen constructed near Red Wing, 
Minn., that promises to be one of the 
most important steps ever taken in the 
direction of farm electrification—one that 
may bring untold benefite to American 
farmers. 

"This line is only 6.8 miles long. ‘There 
are 19 pomsible customers living along it, 
not all of whom yet have availed them= 
selves of the opportunity to have electric 
service, 

‘But it in a Inboratory experiment in 
the use of electricity on the farm that 
will give data of immense importance, 
hitherto lacking. The various devices 
used are equipped with meters and records 
of the amount of current consumed by 
the individual machines are taken, to 
determine the cost of operation. ‘The 

time used in doing specified items 
of farm work with and without 
the une of electricity in noted. 
Other information. of a. similar 
nature is being obtained. This 
experiment, is being carried on 
under the direction of the College 
of Agriculture of the University 
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of Minnesota. Current was turned on th€~7™ 


line about a year id the worl 


will be cont 


ued for three years, 


‘motors and appliances, farm ma- 
chinery and barn equipment have sup- 
plied ‘the apparatus needed for the 
experiment. ‘This equipment is loaned 
to the farmers for three years. If, at the 
end of that time, they do not care to 
keep it, they ean return it to the m 
facturers without expense. If they wish 
to retain it, they may buy it at a price 
agreed upon when the installa- 

tion was made. 

‘The Red Wing. experiment 
might be described in detail, but 
it seems unnecessary here. A 
few specific accomplishments, 
however, may be mentioned as 
showing what electrical power 
already has done in that section. 

Tt has been found that on one 
farm about four tons of feed are 
ground a week. Corn, oats, and 
barley are handled five times, 
and three men, a team and a 
wagon are employed in the 
process. By the application of 
clectricity it is hoped the work 
may be done automatically. 

One family was ubout to 
leave the farm when the experi- 
ment was begun. Now they 
have decided to stay. ‘The wife 
is getting along without the 
ever-troublesome hired-girl ques- 

staring her in the face. The 
husband for the first time in his 
fife is indulging in a luxury 
which he always craved—leisure. 

Another man, whose house 


Where Electricity Makes Up for the S 
en the frm of Pred C. Crane net 


ry alterations. 
installation of electric power, 
however, he has completely renovated 
and painted the house and has made up 
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ma 31.4 per cent 


fees sabe jpte Yor human tabor tet tothe fara 


his"mitta to remain on the farm perma- 
ng ‘or electricity has provided him 
fry comfort he might expect to 
find in the city—hot water for his bth, 
hheat for his cooking and light for hit 
home, as well as water for his stock and 
power for his machinery, lewen- 

ing his labors. 

Women, too, are being freed 
by electricity from rural bond- 
age. One young woman told an 

tor that all her washing. 
ing is done now in a 
tead of requiring a day 
and a half of her time and half 
a day of her father's 


EVEN unborn chicks in. the 
shell are touched to greater 
endeavors by the magic wand 
of electricity, ‘Two incubators 
side by side, with eggs from the 
same hen, and operated by the 
same experienced poultryman, 
gave interesting results, A 
hatch of 55 per cent was ob- 
tained from the oil-operated 
ineubator, and 77 per cent from 
the one heated by electricity. 
‘The operator reported, too, that 
more cripples came from the oil- 
operated machine. 

Experimental work similar to 
that at Red Wing is in progress 
in a dozen or more other places, 
notably in Alabama. 

From all this it should not be 
assumed that electricity is not 
being used on farms to any con- 
siderable extent. It is being 
successfully employed on a num- 
ber of them. 
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Why Everybody Is Solving 
Cross-Word Puzzles 


Columbia University psychologists explain the fad’s great 


fascination—A n 


HINESE game sets have 

their way to bargai 

and the strains of "Bi 
longer filter in through 
but a new frenzy is 
more—victims, shall we 5 


it has already overwhel 
hhave escaped the 
From dawn until 


By H. E. Jones, Ph.D., 


resourcefulness, readiness to try new 
“leads,” quickness in perceiving and 
criticizing his own errors, shrewdness in 
making guesses when subtle clues are 
given that stand the confirmed puzzle 
victim in such good stead. Are we, then, 
to say that general intelligence is a 


Can You Solve It? 


test of your acquaintance with science 


cst in the puzzles tended to score highest 
in the intelligence testa also, In fact, the 
relationship between the two was #0 high 
that we may regard the cross-word puz- 
ales as fairly good intelligence teats in 
themselves. 

‘But entirely aside from the question of 
their actual human value, just what is the 
secret of the amazing, almost hypnotic 
lure of these black and white squares? 
‘The Chinese game knew no such vogue; 
neither did the “‘every-day-in-every- 

way” formula of Coué, 
Other fads—diabolo, burnt- 
‘wood engraving, pingpong 
and erokinole, for example, 
were swept along on the 
‘rest of a concerted wave of 


enthusiasm for a year or #0, 


IRE is a chance to indulge in the latest fad, to test your ‘only to collapse at last. and 


‘imowledge of general science and the mechanical arts and 


pu mga teem to disappear. But the wave 
{in the college cur- i Ga ‘that carries the cross-word 
Ficulum. "A profemsor at | word it contains has some scientific or mechesical application, 


Princeton University offers 
4 prize for a puazle having 
two different correct 5 
tlons. A Pittsburgh minis- 
ter crowds his church by 
erecting a cross-word blac 
board and inviting the con- 
gregation to puzsle out the 
Yext before he starts. to 
proach. A New York judge, 
on a wife's complaint, im- 
poses for one addict a legal 
limit of three puszles a da 
Dictionaries are in such de 
‘mand in the publie libraries 
that in New York City the 
library officials prohibit, 
their use by crose-word en- 
thusiasts; in Los An 
each user of library di 
tionaries is limited to five 
ates in his search for the 
ising letters in his puzzle. 


‘and higher every day, and— 
from the point of view of 


‘You probably have encountered all of them at some time of 
other in POPULAR SCIENCE MONTHLY, Most of them 
Sela the prot re. 

Read Doctor Jones’ and Mr. Lecky’s fascinating story of the 
craze and then try to solve the puztle. If you succeed, send. 
{your solution and a letter of not more than 250 words telling the 
Most interesting thing you have learned from solving this 

to the Cross: Word Pussle Editor, POPULAR SCIENCE 
Rtonruty, 130 Fourth Avenue, New York City, 

For the best letters, accompanied by correct solutions, these 
prizes are offered: $50, iret prize; $25, second prize; and’ prises 
Of $1 each for the next 10 best letters. 

No letter unaccompanied by the correct solution to the 
ppuzale will be considered. There is only one such correct solu- 
tion and it is that in the custody of the Cross-Word Puzzle 
Editor of POPULAR SCIENCE MONTHLY. A board of 
editors of this tion will be judges of the contest and their 
Secision wil be final. 

Te is not necessary to use the diagram shown on the opposite 

je. You may trace the squares from a friend's copy of 
Borurak Sctewce Mowrnuy or from ‘copies oo 


the present writers, at 
Jeast—ita collapse seems 
ever farther in the future, 
Why? 

‘To explain scientifically 
why the croms-word puzzle 
hhas bacome the {ud of today 
isnot difficult, We must do 
Aittle more than repeat the 
early history of every new 
vagary of the past. The 
important reasons behind 
the birth of each of them 
have been the same—first, 
Prestige; and second, pub- 
icity. 


“THE Chinese game, you 
remember, first | be- 
came populur on Fifth Ave- 
nue; bobbed hair came 


winners and the correct solution of the puzzle will be published 
in our July isue. Contributions will hot be returned. unless 


Old and young fight for 
seats in cars so that they 
ean rest their crose-word 
puaslea in comfort on their knees. Chil- 
dren who rebel at spelling lessons sudden 
ly have become interested in their letters. 


GO, THE crossword pussle craze has 
‘swept across the United States like a 
devastating fire, consuming all in its path, 
‘What, though, are the reasons that justify 
its continued existence? Do the puzzles, 
‘as a noted editor insisted a few weeks ago, 
‘constitute a remarkable educational force? 
‘Are they, as some hold, a sort of short cut 
to the acquisition of general information 
of a useful sort? 

A moron would be as helpless with a 
cross-word puzzle as with a game of chess. 
He possesses only to a limited degree the 


eccompanied by « stomped, self-addressed envelope. 


primary factor in the ability to trace the 
elusive cross words to their lair? 

‘The writers recently tested this theory 
experimentally at Columbia University, 
New York. Separate copies of the same 
puzzle were given to a group of students. 
‘The students were instructed to fill in the 
words as fast as they could until the 
signal to stop was given. After 30 min- 
‘utes the papers were gathered, and the 
number of correet words tallied for each 
student. In this way a “eross-word 
score” was obtained. ‘Then the class was 
given an intelligence test of the type 
familiar in school and college work. 

‘What was the result? Well, it was 
found that the students who scored high- 


from Irene Castle and the 
movies; golf was the game 
‘of mallionaires; police dogs 
‘were the pets of society folk. And so it is 
not surprising to find that cross-word pus 
ales received their first impetus from a 
croup of well-known writers of New York. 
‘Though the puzzles had appeared more oF 
less regulariy in Sunday newspapers and 
magazines for a decade or #0, it was not 
until these writing folk found them a 
worth-while diversion that others saw 
reason to try them too, 


AND publicity‘did the rest. ‘The cross- 

‘word puzzle soon found its way into 

‘the news and editorial columns, into eomic 

strips, vaudeville acts and ‘the radio. 

‘From eye to eye and ear to ear the story 
‘(Contineed on poze 108) 
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PROPOSEDU:S.DIRIGIBLE AS SHE MAY/ARBEAR WHEN COMPLETED 


WANE 


dy 


THI OVER Alc.785'—— 


CROSS BECTION 


then completed. "They 


ed 
erooKour 
Se, 


U. S. Planf the Greatest Airship of All 


WARFING the giant pyfportinept 
the Low Angelee and he Showdn- 
doah, and even th great 

Great BrityBn, is an 

tly “bx United 

rts.) would be by far 
pacfty pf 6,000,000 cubie feet, 
that of either of the 

1,000,000 cuble 


cou 
be used {ér regular transatlantic trips. 


and at least 82 tons of mail and frght. 
Counting on 40 round trips a year be 
tween New York and London, it is esti- 
mated that the leviathan would make a 
net yearly profit for the United States 


Government of appraafinately $5,000,000. 
In design th xs radically 
several ways frdim dhy others previously 

built. The R-100 athe R-101, the two 

ships that the Brit planning for 
passenger gervie between England and 


to use hydrogen in their 


ie 

by sil 

ting cabaghy, U 

fangs on account of is safety 
yjusing hydrogen in conjunction with 


Trelitfm, the advantages of both may be 
retained, and this combination is in- 
in plans for the proposed American 
dirigible. Hydrogen would be used for 
the inner gas space, surrounded by a 
layer of helium that would act as a pro- 
tector from fire. 


‘The cabin, which for passenger service 
would contain luxuries comparable to 
those of ocean liners, would extend nearly 
half the length of the ship. 

Ordinarily the ship would operate from 
mooring-masts. The one at Lakehurst, 
N. J., which is 167 feet high, could be 
used, but others of greater height would 

‘shed of 


according to experts, would be 
capable of making non-stop fights around 
the world, 

Rear-Admiral William A. Moffett, Chief 
of the Bureau of Naval Aeronautics, 
estimates the cost of the proposed air- 
liner at $6,000,000. 
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Remarkable plcture of 0 
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What M 


Probably 
another instance of inabil 
ty tonce the forest for the 
trees, Legislative and 
litical complexities that 
have surrounded this g 


inception have contrived 
to obscure the fact that, 
although it is one of the 
vastest engineering und 
takings ever prosecuted 
by man, its purpose and 
intent ‘are intri 
simple and hen 
understandable 

Muscle Shoals is a wide, 
shallow  weetion of the 
Tennessee River, extend: 
ing from Florence, Al 
about 260 miles from 
mouth of the ri 


40 


shoals the depth of water Pe 

rir pt ee! 
lo, akg he VO U- a nn vea es gna Wan Dan nee OS SENT 
ea Sse ‘the famous American architectural and landscape artist, Vernon Howe Bailey. 


‘Through the 40 miles of 
the shoals the river falls 
100 feet, and the banks are high, thus 
suggesting water-power possibilities. 

For 100 years or more inhat 
the country have dreamed of ms 


section of the river navigable, for the 
‘Tennessee flows through a country rich 


‘The magnitude of this project is exceaied’ only by the Panama Canal 


in coal, minerals, and agricultural re- ‘That, from an engineering 


4a 


were studied to detormine 
4 method of development. 
that would at one time 
open the river to naviga~ 
tion and supply power for 


ED for the 

war, however, to make 
the development of Mus- 
cle Shouls an actuality, 


Under the National D 
fense Act construction was 
begun by the Engi 


pe of the U, 8, Army 
y in 1918 on a large 
it near Muscle Shoals 
for the manufacture of 
nitrates by an atmospheric 
fixation proces, T 
nitrates were to be used in 
the manufacture of ex- 
plosives. di 
for making 
peace time 
furnish power for 
onstruction of 
a m plant was 
begutt, and later in the 
same year a water-power 
project was instituted, 
This latter includes the 
‘construction of three dams 
and two power houses, 
the dams to be equipped 
with locks for na 
andpoint, is 


sources. In 1832 the State of Alabama virtually all there is to the Muscle Shoals 
constructed a canal about the shoals, development—the construction of dams 
which was partially reconstructed 35 for power and navigation, and the con 


years ago after being in disuse for years. struction of hydroelectric pl 


ts that will 


Meanwhile almost constantly the shoals convert the water power into electric 
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A Mile of 
Masonry 


sive masonry 


A Giant ee 


epee am 


fe ta 


Airplane view of the workmen's village at U 8. Nira 
Piat'Na t cantaining modern. Houses and paved streets 


is completed, probably next No- 
a will have cost about $51,000,000, und 


fwenty miles upstream from Wilson Dam is the site of pro- 
.d Dam No, 3, which will be constructed both for power and 
navigation. This dam, to cost about $25,000,000, is expected 
to develop 250,000 horsepower. 

The total possible power development at Muscle Shoals is 
estimated at about 6,500,000, or almost the total power of Niag- 
ara Falls. That power, however, would be available only for 
short periods, on account of the uneven flow of the river. It is 
estimated that Dams 2 and 3 will give not more than 
‘Map shoring location of Muscle Shoals. Compiction of st there _§50,000 horsepower—and that for only 20 per cent of the time. 


Ro“eatre lewih' frocthe blo” "River "ee Paducah, ye ‘Two nitrate plants also have been constructed as part of the 
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Converts River 
into Lake 


Dleted, “the ver 
il be made nav 


Steam 


Seam plant th 


sepoly “wanlary power 


Da 


‘On acount of the vaca 


tly 90,000" horsepower 
Stine Then 


Muuele Shoals development. Nitrate Plant No. 1, built at 
Sheffield, Ala., about five miles from Muscle Shoals, ‘was com- 
pleted at a cost of $13,000,000 as an experimeyfal plant to 
determine the efficacy of the Haber process of ni fixation, 


plant 


develufment when Wilson Dam and its power plant are com- 
pleted, will be $131,300,000. The completion of Dams Nos. 1 and 
8 and the power house st the latter probably will raise the cost to 
about $165,000,000. 

‘Various offers have been made to the government for the 
Muscle Shoals property, which comprises about seven square 
miles. Henry Ford, the Associated Power Companies, Elon H. 
Hooker, and the Union Carbide Company have bid for the prop 
erty, but Congress has yet to make definite disposal of any of 
these offers. ‘The Ford offer was withdrawn some months ago, 
but the others are still awaiting congressional action, which may 
be forthcoming before this summary of the Muscle Shoals 
development is printed. 
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Single Handed 
He Built His Own House 


A Story of an Unusual and Profitable Hobby 


By W. S. Taylor 


ACKING only some minor interior 
‘work to complete it, the new two- 
story residence of John C. Ketcham, 

Glen Head, N. Y., bank employee, stands 


John ©. Ketcham 
ining the brick 
foundation for his 
Erne Talend howe 
"Temerged from 
this Job fully ap 

prenticed 


to the credit of his own handi- 
craft. Even drawing the blueprints 
himself, he made a personal job of 
every detail of actual construction, 
per.nitting no other hand to touch a tool. 
He built the house in 18 months, averag- 
ing about two hours a day at his work. 
‘That is equivalent to 187 eight-hour days, 

Mr. Ketcham’s singular achievement 
fs remarkable, not only because he did all 
the work himself, but also because he 
comes from a sedentary occupation and 
was without experience’ in any of the 
flied trades so important in’ modern 

Working every night by powerful 
clectric lamps led from a special circuit, 
and every Saturday afternoon, rain or 
shine, he went forward with his building, 
‘while’ neighbors marveled at his deter- 
mination. But Mr. Ketcham maintains 
that he worked solely for the pleasure it 
gave him, that he found the night air in- 
vigorating and the exercise wholesome, 
and that he is a healthier man for it. 

“It is positively sport,” Mr. Ketcham 


told me. “I have a sloop over in Long 
Island Sound; it used to be my hobby, 
but I haven't been near it in 18 months, 
that is, since I have been at this building. 
really regret that the work is so nearly 
finished, because I'm afraid I'll have 


jcounter considerable perplexity at 
‘times, for I had never done any actual 
‘carpentry work, briek- 

laying, lathing, ‘and so 


tions and a chimney 
requiring more than 
15,000 briek, laid 
in troweled cement 
courses. The mo- 
‘ment I got this work 
under way, I real- 
ized that my inex- 
perience was a far 
greater handicap 
than at first I had 
supposed. I had to 
make considerably 
more than the usual 
use of the spirit 
Jevel and frequent 


adjustments of plumb lines to avoid sag 
or bulge. Imight add here, that I emerged 
from the job x fully apprenticed brick- 
layer. 

“used plumb lines in leveling the floor 
ifs, too, and in framing the porch. My 
test trouble in the latter was to get 
right pitch and slope. 

'No part of the work seemed to demand 

Physical exertion, except the 
These are of Western fir, and so 
jr one man to handle that 1 had 
ive a derrick in order to get them 
up unaided. 

“Friends assured me that I should 
never complete the job. At first they 
decried my lack of experience; later they 
switched to forebodings of resentment by 
organized labor. This, guess was wrong, 
for often a master builder or a fourney- 
man dropped in to offer suggestions. 

“Now that the house stands an accom= 
plished fact, it is a great satisfaction to 
have upset the early, easy-minded con- 
viction of my skeptical friends. And that 

‘satisfaction is the more com: 
plete in view of the fact that 
now those doubters them- 
selves are planning to follow 
my example in the spring.” 
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Propose 88-Story Skyscraper for New York 


‘OW an 88-story office building 
would tower above the Wool- 


worth Building, now tallest in the 
world, and other skyscrapers of New 
York, has been visualized here 

artist, using an extraordinary 


Such a building, 
above the Woolworth tower, shy 
to the left of it, now is being dist 
fects and engineers as a 
ty of the future. An interesting 
discussion concerns the 
problematical engineering difficulties to 
bbe encountered in going s0 high above the 


loftiest structure so far attempted byman. 
‘The new building would be about 1250 
feet high, or nearly a quarter 


Woolforth Building. 

Engineers pot out that exhaustive 
tests would have to be made to determine 
not only the usual stresses and strains of 
such a structure, but also the strain 
caused by resistance to the wind. When 


the Woolworth Building was finished, 


‘by the strain, But just how much 

a building haif again as high 

to be to withstand the pres- 

hurricane is one of the problems 

‘that would have to be worked out carefully. 

To this end a detailed study of the re- 

actions of New York skyscrapers during 

heavy blows is reported to be in progress, 
‘The findings may determine whether 

mammoth building such as that pictured 

above will prove practical 
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“Now Comes the Air Taxi 


Hundreds of people are using flying cabs to carry them 
to business and on pleasure trips—Remarkable new 
developments in luxurious passenger planes and 
sky ‘‘flivvers’’—A forecast of future travel 


By Robert E. Martin 


SHORT time ago « tpan called 
aviation yompagy 


Inter, compressing the 
Anaile thi > a miniature of 
it was; daily air 


lowly Tinking 
1 ers laugh 


tude out of 
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‘One American company operates 46 sir 
‘taxis in its district. Another with 11 
planes has terminals at New York, Key 
‘West, Miami, Havana, Detroit’ and 
Cleveland, London dwarfs all with 16 
distinct and independent air lines to all 
parts of Europe. 

But London may lose this prestige be- 
fore long. Chicago and Dayton pro- 
moters are organizing a Yellow Air 
Taxicab Company to build aerial cabs 
and operate them between Chicago, 
Cleveland, Detroit, Boston, New York, 
and Washington, "maintaining regular 
schedules, as well as special trips, and 
with connections at all points. ‘The cabs 


will be equipped with air meters that 
will clock the air miles and in other re- 
spects will be strikingly similar to. the 
land taxis. By this system, the organizers 
say, a man can cover the northeastern 
tection of the country in a day or two, a 
task that now would take months. 


TN, FRANCE, likewise, commuters are 
taking to the air. Four Paris business 
men recently joined in hiring planes to 
transport them daily from their homes in 
the Auteuil district at the southwest of the 
city, to the factory district near St. Denis 
fon the northeast side. Where formerly 
it took them two hours to cross the city, 
they now make the trip in about 10 
minutes. 

In the last three years more than 
300,000 fights have been made in the 
United States. ‘The mileage flown is 
estimated at the incredible total of 
18,000,000 miles; the number of pas 
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sengers at 600,000. Out in the Pacific 
Northwest some 2500 persons traveled in 
hired airplanes last year. Business trips 
from Peoria and Bloomfield, Ill, were 
made into Chicago and St. Louls in air 
taxis by 1500 people during the same 
time. 
‘The chief value of these statistics is 
that they make a picture. They show 
how rapidly this new vehicle has come 
into almost universal use 

‘Who uses their taxinow? Why 


party at this moment. 
“Come with me,” he said mysteriously. 
He called a chauffeur. By motor we 
reached the airdrome dock. Protesting, 
but pleased, my friend climbed into the 
waiting seaplane. For $12 he was swung 
across to the beautiful island in half the 
boat time. He suffered no seasickness. 
‘And when I asked him if he were fright- 
ened, he said: “How could I be? We 
‘were never more than 20 feet above the 
water!” 


a7 


Briefly, the sir taxi will serve those 
pressed for time and comfort. ‘Time is 
the chief element. ‘The commercial 
salesman uses the airplane to cut his over- 
head. ‘The capitalist uses it to save the 
dollars his minutes are worth. The sports- 
man uses it to span the miles between 
office and field. ‘The film company uses 
it to catapult precious photos from prine- 
fight to press, then to shoot 
back the newspapers by the 
same swift plane, 


"-Phey don't, at Teast 
the rapidly improving 


ODE of America’s lending commercial 
fliers declares that in seven years of 
flying, during which he has taken up 
thousands of trusting passengers, he 
Thas had a single accident, "Ten 
Timenys safe as an automobile!” he de- 
clares.\ Like others, he points out that 
ott of the tragedies we hear of are those 
stunt flying, or are the result of 
‘special tgsts by experts in the interests of 
the of thegeience. 
fn commercial flying 
ing Aleveloped. rapidly. 
‘one of the Intest. 


fool} 


umbrel 
to the fuselage. 


Inclosed springs throw 
‘this parachute clear. To lighten the total 
weight, the engine and radiator can be 
Teleased by the pilot. ‘Thus, in emer- 
gency, such as engine-stall or broken wing, 
the plane with its passengers can float 
igptly down to earth with the same safety 


ch per enjoys. 


plane that lif 


permit the plane to hover 
‘Taking-off also will 

‘Most airplane accidents octur in the first 
thousand fect hefore the pilot has height 
enough to enable him to volplane to a safe 
landing in case his engine goes dead. A 
plane with horizontal propellers to lift it 
need do no flying whatever until a safe 
altitude is attained. The performance 
will be similar to that of any elevator. 
‘The pulling propellers will be started only 
after the machine is well aloft. 

(Continued om pace 160, 
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Cliffs that Once Were Sand-Dunes 


Scientists Find Marks of Ancient Desert on Arizona Rocks 


could be erased. 
of many millenniums they hard- 
In these canyons, too, there ro nome 


HE past history of the 
included, geologists a 


masses of red and yellow sandstone, 
through which a long-Vanished river has 


Uther places appear tiny depressions 
made by the raindrops of desert showers 
that fell in that long distant past. 

‘These ripples and rain marks were 
buried by new layers of wind-blown sand 


re they In the 


turies ago tribes ‘of cliff-dwel 
Ancient dwellings stil can be 
‘seen in niches on the high walls. Scientists 
believe the climate has become drier since 
then, for the rainfall now is insufficient 
to support more than a very few families 
scattered here and there where springs or 
seepages provide water for a primitive 
sort of agriculture. 
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Diver 


New Submart 


@ few months we may 
‘see in motion pictures views of 
magnificent ruins and treasures 

that have been buried since the dawn o 


markable motor-driven sul 
which takes both still 
‘at depths as low as 
‘This camera is to 
time on an expedition setting forth from 
the United States this spring. American, 
French, and English scientists, under the 
leadership of Count Byron’ Kuhn de 
Prorok, a French archeologist, best 
known’ as the excavator of ancient 
Carthage, are going to the coast of North 
Africa, where they intend to photograph 
‘sunken Roman eity,recently discovered 
fat the bottom of the sea. They also 
‘expect to salvage treasures of tremendous 
value. ‘The clearness of the water in the 


Mediterranean, where in many places it 

is possible to distinguish objects 100 feet 

Dplow the surface, makes it ideal for tak- 
ictures 


tan electrical engineer 
of New York City, and an expert in sub- 
marine research, will supervise the filming 
fof the ruins. He is known as the inventor 
‘of an automatic deep-sea camera, de- 
scribed in PoruLax Science MonTHLY, 
in October, 1917. With this, in great 
depths, he took numbers of pictures for 
the U.'S. Government. 


“TIS camera, however, was controlled 
from above the water and pictures 
had to be taken without knowing what 
was being photographed. Doctor Hart- 
‘man’s new camera enabies the operator 
to go down into the water with a camera 
and photograph whatever he chooses. 

‘The apparatus consists, eseentially, of 
three parts, one above the other, sus- 
pended from a ship by a steel cable. ‘The 
operator rides in the middle of the ap- 
paratus on a saddle within a steel eylinder 
82 inches in diameter. Small portholes, 
closed with heavy lenses, enable him to 
observe the water surroundings. He 
centers the cylinder through a large port- 
hole on top. By means of telephone 
communication with assistants above the 
‘water, he may direct salvaging operations, 
carried out with auxiliary apparatus, as 
well as take pictures. 

‘The operator at no time is affected by 
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‘The Camera Man of the Sea 


With this newly lavented undersea camera 
be expedition of sclentines thie spring hapes 
{2 mate motion picture of sunken Roman 
iy’ in the Madiceranean. ‘The operator it 
lowered fom 2 ship in an armored’ cylinder 
‘rom which he operates Use camera end 
powerful lght. projector. Note the small 
‘Sotar driven peopelers by which the pouton 
fed direction of the cylinder are contrelled 


o 


“Shoot” Deep-Sea Movies 
Camera Will Photograph Sunken City 


Switches and pi 
‘operator to control every part of the ap- 
paratus electrically, 

A-emall watertight compartment out- 
side the operating eylinder contains the 
camera. It slides up and down a double 
rail and is controlled by means of a small 
electric motor. ‘The operator takes pice 
tures by pressing buttons on a switch- 
board in the interior of the eylinder. 


ALT THE rear of the large cylinder, near 
the bottom, is a small propeller 
driven by an electric motor. ‘This keeps 

forward with the 


ssistance of the water. When the mother 
vessel is not moving, operation of this 
propeller makes the cylinder assume an 
angular position, valuable for taking 
certain views of submerged objects. 

‘Two smaller motors and propellers are 
provided on each side of the cylinder near 
its center. There also will move the ap- 
paratus forward or rotate it around ith 
vertical axis. ‘Thus the operator ean turn 
with the camera in any direction, or in 
cline the camera, with the entire structure, 
at an upward or downward angle. 

Above the cylinder in which the 
operator rides is a powerful light pro- 
jector. ‘This hax a motor-driven move- 
‘ment by which it ean be swung vertically 
within an angle of 90 degrees, thus per- 
mitting a beam of light to be directed 
at an angle within 45 degrees, either up 
or down. Water-cooled mercury-quartz 
burners are arranged to reflect a flood of 
light with high chemical reaction upon 
the object to be photographed. Current 
for the light comes from above the water 
by means of a cable. 


TTOMAKE the objects stand out clearly 
in submarine, photography, Doctor 
Hartman has devised an artificial sereen 
for background. This is made by filtering 
chemical fluid into the water from 
above. It reflects the artificial light, 
Which otherwise would be lost in the dark 
distances of the sea. 

‘The third part of the apparatus is a 
short cylinder suspended electromag 
netically below the main steel cylinder. 
‘This contains storage batteries for driving 
the motors and overcomes the buoyancy 
of the structure, making it sink to desired 
locations. 

“The films made on the ocean floor will 
be developed on the mother ship. 
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Eight Effective Tricks to 


tryin td A New System 


‘ 

) ft sede Sac ow 
cee Se eto 

@ scat Ss 


systems of the science of self-defense, ‘They are now 
taught by him to the recruit 
policemen of New York City 


{ 


Ifa highwayman suddenly covers you ; jowever! 
with 


Niver wie bis compasten marty, over wwifty, turning your body to 
uf Pp tina: GF) the left and stepping forward with your right 
oe ben fe oly fom. 
pit sek Re 

pe pe ob tear. ‘The leverage of your body wil hurt the 
Inter over your shoulder and his falling. Body 
4 serves ana cb to bring down his companion 


‘seizes you from behind, it is best, prot 
ably, to obey and “Put up your hands! 


ji 


Xf any one seizes you by the throat, or 
bythe apes of the cont, your defense usp your hands and bing hem down 
Aree ie thaTooresacture nary about. your smalanty et 
ideas eae ‘This wil enuse Mn to bend fry 
‘Bown above. At the same ti rie 
Sher nce “and the ght will be ower 


(San vet 
‘your right hand 
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of Self-Defense 


In the above and the succeeding tw 
pictures Frantzen demonstrates how 
‘you can perform one of his best tricks. 
Hourled to the ground, and with a 
strong, heavy man kneeling on your 
chest and choking you, it would seem 
that you would be helpless. Ys 

few slight movements and t 
cation of force at the proper 
place, not only can you free yoursell 
Sut in addition you ean ren: 
fsailant incapable 


Another trick peculiarly wuitéd to 
women. Slip quickly behind your 
assailant, seizing him around the neck 
with your left arm while ith your 
right ‘grasp hia left “arm,’as shown 


Here Frantren demonstrates another 
simple way to protect yourself against 
attack “which will prove effective 
‘against an armed enemy as well os 
‘against an unarmed one. The as- 
sailant is shown at the right of the 
Picture with his arm poised to strike 


eS 


BBX THE utilization of scientific prin- 
‘ciples of leverage, this system en- 


tacks made by heavier, stronger persons. 


‘Mr. Frantzen is alight, yet he has van 
‘quished giants 


nd sf 


If you are suddenly attacked on the 
street, an easy way to defend yourself 
in to Kick your assailant’s leg behind 
the knee with your heel and push 
‘against hie chest with your open hand 


tR fr 


Posed Especially for 


by William Frantzen 


Inventor of the System, which He Has 
Taught Police of America and Europe 


‘Once again leverage, applied at the 
proper place, will force your assailant 
to give way.” The pain caused by the 
twisting of his arm makes hig re- 
Jease his grip on your throat and in- 
voluntarily fall back in the direction 
in which you are. exerting pressure. 
Continuing to twist, you. force him 
siways baciward until at last he falls 
‘across your body and at right angles 
to ie Then iti a simple’ matter to 

seize him between your legs, and hold 
‘him in a firm grip until help arrives 


Simple though this rice may seem, it 
is mon elective if performed torrectiy. 
‘The kick ‘behind the leg causes the 
other's knees t0_ give. way, while the 
push on his chest delivered atthe 
ame time, ‘Uarows_ him’ off balance: 
Try but be are to aupply your spar: 
Fog. partner with sof place’ to fall 


This is in effect a vatiation of the 
familiar “hammerlock”” of the wrestler. 
The strongest person is quite helpless 
under this hold if it is applied with 
sufficient strength and quickness. ‘The 
police find this trick particularly 
effective in overcoming an unruly pris 


jercoming ‘prise 
ner, for it renders him helpless 
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Motorized Sleigh Skims Yukon Ice 


Ingenious Spiral Propeller Devised to Replace Dog Teams 


By C. G. Percival 


HE 450-mile journey down the 
‘Yukon River from White Horse 
to Dawson, Y.T., accomplished 

in summer by stern-paddle steam- 

‘boats, becomes extremely difficult 

‘and expensive over the ice and 

snow of winter. ‘Then relays of 

horse-drawn sleds and dog teams 

replace the swift-moving stexm- 

‘ers, and it takes from five to seven 

days to complete the trip—n cold 

anid tiresome journey. 

Horse teams are changed every 

22 miles, which necessitates. the 

maintenance of 35 stables and 

rest stations, with costly 

sstock and large personnel. ‘The 

item of feed for the 

hhorves alone is a stagger 

ing expense, for hay de- 

livered at any point on 

the route’ conte $100 a 

ton. “Impressed by the vast ditferenc 

between jasoline at 22 cents a gallon 

and hay and grain at $100 a ton, em- 

ployees in the shops of the White Horse 


motor-driven sleigh as 
the conventional ho 
‘The only motor a 
horsepower, four-eyele, four- 
gine with magneto ign 
‘sliding gear transmi 
faced, cone clutch, thas 
automobile of the vintage of 1910. This 


polls the sleigh forward. A single’ steel 
shod runner in front steers the odd craft, 
‘while long steel ranners in the rear, at each 
Side of the propeller, supply balance. 
Onyiously’ in soft’ snow the motor- 
sleigh would be practically use 
Jess, for the propeller would 
merely dacharge the snow at the 
out causing the sleigh to 
move, But on ice, or on snow 
that posseasés a strong crust, the 
sleigh and its laden trailer move 
at about 10 miles an hour. 
‘American engineers, comment 
{ng on the motorized’ sleigh, ex- 
pressed the opinion that the de- 
vvice was ingenious mechanically 
and pomessed inventive posabilic 
ties, but raised the question 
whether such a screw device would 
prove more effective than a cat= 
erpillar tractor that would oper- 
late over soft snow as well a ice, 
though ponsibly not at equal speed, 
Zatra, of 
the Department of Mechanical Engineer 
rity, "continued ex- 


ich slippage of the serew on the ice 

puld be excessive, also a method of 

sible mounting to facilitate steering. 

“The device seems deserving of develop- 
ment along lines that the peculiar local 
conditions would dictate.’ 


‘Turned! by the motor, this propeller 
ites into the ice or the snow crust, and 


Invading Mexican Bean Beetles Spread Destruction 


ESTROYING great fields of 
beans before them, hordes of 
bean beetles from 

have been advancing steadil 


eit is. copper 
about one-fourth ofan inch 
Tong, with eight black spots on each 
wing cover. It feeds on the under 
Turfaces of the bean leaves. 
‘Arsenate poisons, sprayed under 
the eaves, oer the most efective 
combatting had 
the pest. + 


How the Pest Develops 
Within few hoor after the aes (A) ofthe Meio 
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owed slently down the side of Mt. Mauns Los in Hawail. Doctor Jaguar discovered 
ows in tides and Uhat upon its movements depend Une fequency of eattgualet 


A Now Way toFameand Adventure 


Noted yolcanologist tells of thrills and opportunities to be 
found amid fiery craters at the edges of the world 


OCTOR JAGGAR is recognized ax By T. A. Jaggar, Ph.D. eristica so that volcanic eruptions: may 
‘a leading authority on vol be predicted and the world spared the 

frightful losb of life that has accompanied 
many voleanie disasters 


“THE second question thut people ask 
me Lean answer by a single word— 
“No.” Despite the popular delusion to 
the ‘contrary, voleano and earthquake 
ands are nof dangerous. I have knocked 
about volcanoes for 30 years, walking to 
the innermost edges ‘of craters, and 
climbing over hot lava flowing in a tunn 


when I meet new people I must be 
prepared to answer one or both of 

the following questions: 

Why do you study volcanoes?” 

“Don't you find your work very 


Ren, has taught me that 


dangerous beneath me. 1 have felt earthquakes 

‘The answer to the first question cannot — innumerable, of the voleanie and after 
be given in's word or two. Voleanoes are In the Glow of the Grater shock kinds,” Thave rushed post haste to 
studied because they are te most ip ilsaster localities ke reporter to a fie. 
source of fundamental kydwledge ry And yet, after living continuously for 
ing the structure of aM many years at the Hawaiian volcanoes, 

“hey are manjstgtions}ot thyhings and afver travels to 10 other regions where 
that are within See cart, and ote ny job took me, 1 have to eontem that 
quently offer way simghacing (easy : never once have I felt particularly une 
the earth's. crust“ . j ree eee easy, nor found. myself 
halving ite myelarte, = thriied with the heroism 
Studying the interior of Pictured inthe movies 
the earth through vole Of eourse, there’ are 
canie action requires the risks, “but "the "moet 
finest instruments, of ferious that T can recall 
modern "physics, and a wwere due to storm and 


might be compared with 
the study of the insides 
of man by means of the 
X-rays. 

‘There is another rea- 
son, too, why voleanoes 
‘are'studied, and that is 
to learn as much as pos- 
sible about their charac- 


exposure. 

‘On a voleano called 
Korovinski, in Atka, in 
the Aleutian Islands, I 
was stormbound for two 
days in 1907 with one 
companion, in a little 
silk cone tent. ‘The wind 
blew so hard we had to 


‘The fre pit of Mt. Kilases, brimming full of lava, ae i appeared in March. 1921 
‘The spectacular photograph was taken by Doctor Jaggar from a height a mile way 


‘POPULAR SCIENCE MONTHLY 


this we made bivouac all night at the foot 
of a line of fountains of fiery froth 200 
fect high. These fountains would build 
up cones, and change location. ‘The lava 
surged and sprayed like Roman candles. 
About 3 A. M. came the climax, whert 
fountains of bright orange incandescence 
lighted up the whole landscape and shot 
400 fect into the air. Out of the glowing 
mass, which really was coming from a 
crack in the flank of the mountain, sped a 
network of lava streams that united in a 
steady river. This meandered away into 
the distance like a fiery Mississippi in a 
red hot flood plain. Over the brow of 
‘the mountain it went, and down through 
the forest 12 miles to the sea, where it 
poured unde: the ocean for six weeks. 
‘We had to dodge the gas, and move 
back when the wind veered, and we were 
very weary and often wet’ and hungry. 
Now and then we ran into wild cattle, 
and occasionally I took a chance by 


flow came down by the shelter and things 
got too hot. Even in our new position 
the green wood posts of our shelter some- 
times caught fire from the hot ground: 
My wife, who kept us supplied with food 
and cheer, one day dropped her gloves 
in the shelter. They fell across a crack 
and were soon afire, 


WEFOUND there was a lava tide 
sure enough and the 20,000 obser- 
vations of that month have yielded. up 
secrets of Mother Earth that no one knew 


wwaiian lavas under the 
ng extended to quarterly 
and half-yearly phenomena shown by the 
charts of rise and fall. Upon the move- 
ments of the lava depend the frequencies 
of the earthquakes. All of this informa- 
tion has been compounded into a cycle 
about nine years long for Mauna Loa and 
Kilauea, robbing thet of much of their 
‘ancient mystery. 


Spouting Fire 
‘A marvelous nighttime pho- 


425 feet (rom the freapleahe 
ing come nd eft tive Tene 
(pen for "several ‘minutes 


take turns holding up the 
Jointed tent pole all night. 
We struggled through the 
rain to a place of steam 
and boiling springs, and 
we saw yoleanic cinder 
fresh on the snow. After 
two nights of thin we 
shouldered our packs and 
‘set out for our schooner, 
‘The gras over which we 
walked was as slippery 
as the ice. 

At last we came to a 
slope, flat at the bottom, 
but leading to a second 
slope that proved to be a 
precipice, Our idea was to slide down 
the first slope and stop at the bottom, 
but we had not realized how slippery thi 
‘grass actually was. 


Tid foree 


WENT first, slid all the 
the flat stretch, and shot i 
shouting to my compapion 
hesie in and op Sf hai 
was no stopping. ‘The 
30 feet, and Tjlanded in the mil 
deep pool ot wpter along a strea 
A fraction of 


othe i, 


‘second later my friend 


ground that went “squelch-squelch” un- 
derfoot. When we emerged at last at 
‘Nasan Bay and reached our schooner we 

e about the happiest and tiredest men 
alive. 

‘That is a fair sample of the sort of 
adventures I've encountered while study- 
ing volcanoes. Whatever danger there 
‘was came not from the volcanoes them- 
selves, but from cold, rain, and snow. 

Of course, there is excitement and in- 
terest during a spectacular eruption such 
‘as that of Kilauea in 1919. To observe 


id lava lake of Kites, 
hough, actuated by 
"A view foes the high rien of the craters edge 


up a hot lava cone to photo- 
ras inside. But the sense of 
in danger was not present, 


Kfauea to ascertain whether the lava 

fd a daily tide. Several young men 
‘volunteered to help me, and I set up a 
transit at the edge of the fiery Inkes and 
made a camp there. The object-was to 
read angles vertical and horizontal for a 
month every 20 minutes. We organized 
day and night shifts. 


“THE man who had to keep his eye at 
the transit between midnight and 6 
A.M. had a somewhat spooky time, with 
hot, hard lava in motion beneath his 
feet, and the hot lake lava rising and 
sometimes overflowing in front of him. 
He had to watch the lanterns at the 
bench marks. All the transit readings at 
night had to be made with an electric 
toreh. Sometimes there were earthquakes. 
‘The ground was tipping, so that the index 
error was rapidly changing and adjust- 
ments of level bubbles were called for 
trequently. 

petit “led te move the tame 
ion. First because a wall of lava 
built up in front, and second because a 


In other words, when we 
know all about it, we may 
hope to predict “pretty 
well what the volcanoes 
tare going to do, And once 
the volcanoes’ ure con 
quered, it is only 
tion of ‘experience 
periment to apply similar 
Feasoning to earthquakes, 

As a matter of fact, 
even with ‘the incomplete 
knowledge of volcanoes 
existingy today, many vole 
eanie eruptions can be 
predicted long enough be- 
fore they occur to prevent 
oss of life, for voleanoes 


often give unmistakable 


A Fountain of 


This elentic slag fountain, 200 fect high, 
was found at the souree of the Mauna, Tod 
Inve flow ta October, 1919. ‘Fo take this re. 


50 fect of the reoidly’ falling fragments 


forewarnings of their intentions a few 

days, and sometimes a few weeks, before 

an eruption. Even the great Mt. Pelee 

disaster at Martinique, one of the most 
(Continued on pase 168) 
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From Jungle Smelting Pit to Modern Blast Furnace 


(PREPARATIONS FOR BUILDING THE | PLAN OF THE PRIMITIVE 
FURNACE 


MITIVE AFRICAN AIR-TUBE 
hy pipe 
well 


Level of ground 
is Te 
"A MODERN BLAST FURNACE =~ ITS EQUIPMENT 


fe tnayent i : Ainpermnrprcingriarty to the modern 
velopment extetyaf modern listion ee ren meen cre oan 
But, ae a router of tacpeaghieitbel: feaidéen kevapdeetrstedfere weaiting fon 
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—— Built through Eight-Foot Door 


ht feet square, a 16-story 

steel-and-conerete skyscraper was 
constructed recently within the John 
Wanamaker department store in New 
York City, in making an addition to the 
building. ‘To accomplish this surprising 


Ta one small door only 


carry every piece of machinery, 
‘every beam of lumber, and every 
steel girder through ‘the single 
narrow opening. And they did it 
without disturbing business in the 
old building in the slightest 
dogree! 

Before remodeling, the building 
had a rotunda in the center, 60 
feet square, which extended 
through the’ 16 floors from 
basement to dome. In this 
space the new skyscraper had 
to be erected. 

.  ‘Theeight-foot door through 

which the thousands of tons 

of building material and hoist~ 

ing machinery had to be car- 

ried was on the street level. Before be- 
ginning work on the new building, 18,000 
‘wheelbarrow loads of wreekage and waste 
‘material from the rotunda had to be 
carried to the street through this same 
door. 

Included in the material that was 
pushed through the eight-foot, opening 
‘wore ight elevator motors, ea 
Ing eight tons, ight elevator 

fh, 198,000 
ow hi, 


the work was so unno- 
ticed that when the new 
store-within-a-store was 
Jopened to the public, 
it was viewed with great 
surprise. Occasionally, 
during the construction, a customer dis- 
covered a door through this partition, but 


there always was the sign, “Danger! 
Keep out!” to check his entrance. The 
addition, which is 280 feet high, gives, 
the store 51,200 additional square feet 
of floor space. While it bridges each 
floor, the structure is an independent 
unit, go that it would stand alone if 
necessary. The entire unit was com- 
pleted in four months of work. 


‘A Sea-Going Foundry 


ONE of. atest additions designed 
for the U. 8. Navy is n floating 
4 foundry to be used for making major 
repairs and. replacement 
castings for the ships of a 
battle fleet, This vessel, 
it is reported, will be one 
of a new group, that will 
constitute the "works" of 
a fleet at rest oF in mo- 
tion, Tt is more than 
400feetlong, of 70-oot 
‘beam, with 10,000 tons 
displacement, and ine 
cludes a complete pat- 
tern shop and foun- 
dry and a multitude 
fof other’ shops, all 
manned by a large 
fopee of mm 
,, Theto- 
iy ts 


bur ro ce furnaces, 
pe ‘third deck, consti 


8} feet high—high enough 
above the upper deck to allow the 
ases to blow clear. 


Smelting—Old and New 


(Continue rom sate 59) 

‘The furnaces of the primitives and the 
enormous shafts of the most improved 
furnaces of today have the same shape. 
Th each, an air blast is driven in to in- 
crease the heat, although the hand bellows 
of the jungle have been replaced by 
bellows operated by steam, ns, or electric 
power.  Smelted iron drops to the bottom 
of both in exactly the same way. 


HE African natives dig a cy 
‘about a foot deep and, 


clay. A three-ini then 
usually is laid a fire 
started. This rh weeds afd brush 
until there is, fn in the 
pit. ‘The me around 
the pit, using lumps of id stick 
the blast pipes 

While some ‘building upward, 
others are puttig jek layer of charcoal 
‘on top of the fre hottom of the pit. 
Above this, close. the blast pipes, they 


place the fron ore, and over this’more 
charcoal. 

‘The pit is kept full of burning charcoal 
while the building is going on. The 
furnace is completed in from three to 
five minutes and the smelting begins. 


‘Squatting around the furnace, natives 
make their bellows go at full blast, and 
keep it up for four or five hours. When 
the natives think the ore is smelted, 
they knock down the furnace walls and 
remove the hot irogffroh the pit with 
a long stick. 


furnace of today is kept 
of fuel, iron ore, and lime 


‘Trucks carry this 
jixed material up a track to the top of 
the furnace and drop it into a hopper. 


"Ti i mixture descends siowiy asthe bot- 
‘tom of the column iseaten away by the 
coke burning in the hearth. This coke is 
kept blazing by hot-air blast blown 
‘through tuyéres or holes near the bottom 
of the hearth, just as in the African 
furnaces. ‘The African tuyéres made of 
clay have been replaced by ones of iron or 
‘bronze, cooled by a coil of water pipes. 
As hot gases rush upward from the 
burning fuel, they remove oxygen from 
the iron at the top of the furnace, and 


the other minerals in the ore combine 
with the lime of the limestone and the 
ash of the fuel to form slag. By the time 
tthe iron has sunk to the top of the lower 
section of the furnace, both the iron and 
the slag have melted and trickle down 
through lumps of burning coke. ‘They 
collect in the hearth in two distinct 
layers, the iron below, and at intervals are 
drawn off through holes. 


SCIENCE taught men that if the sir 
forced in by bellows to burn the fuel 
was preheated, an astonishing saving of 
fuel could be eifected. 

‘So in modern iron smelting, three or 
four huge stoves are built around the 
blast furnace to heat the air blast. One 
of the most effective types is the Cowper 
Stove. "This contains in its interior 
several firebrick walls with spaces. be- 
tween. ‘The waste gas from the top of the 
smelting furnace is condiicted through a 
pipe to the stove, where it is bumed, 
heating the bricks to a high temperature 
‘Then the gas is turned off and the air 
blast run through and heated by the hot 
brick surfaces before going to the smelting 
furnace. Several stoves are used so that 
while the gas is turned on in one, air may 
be passing through another, thus keeping 
the blast hot at all times. 
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How Locomotives Are Kept Fit 
Millions Spent Each Year to Overhaul Giants of the Rails 


<< Renewing the Boiler 


‘Supported on jacks, the locomotive at the 
Jeft ts undergoing a general overhauling of the 
boiler and firebox, while waiting for a new act 
of tires, ‘The two workmen seen at the rear 
fare putting new staybolts in the firebox 
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Oddities from the 


Queer Inventions and Original Ideas 


Sailing in a Soap-Box 


‘Most every boy has built a soap-box 
‘wagon, but how many have thought 
of attaching a sail? This lad of 
Sydney, Australia, did it with a 
‘eigar bag and a couple of sticks 


A Forester's 
Cyclomet 


we i 


Y 
A 

Lhe uinfea in iiprages dead a sae 

ef 20 OT ey ed 

pm See Fe Oh A 


fa i 


7 


sed a Sedo 6. chico Basfrharn, Wash, 
caperting. the Mires enigue hire oa whecs 

Issring We severe pervefp giant Detilas Aree. Te 
Bot’ lays foiled in. stationary houses 


Wehther, high anf dry abode thd incoming waves 
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World’s Scrapbook 


Found Here and Therey Camera Men 
 \ 


Bike of Sticks 


‘An Englishman living at 
tance from his work 


Dwarfing a Man—These eno ccast-steel pipe 
Btgings recently were turned out by a Chicago mane 


Ma ‘Detroit, Mich., electric-light 


intradueed to sound 
the hearts of dogs that 
go in for treatment 


Wood Pipe Ling S 


(een oad 


daye“Te wi syn, Laid 
in 1863, -Goanection| betweew/Poss “wks by a 
woodersighve. Tron fands kept fihe logs trobreplitting 
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New Instrument Enables the Deaf 
to Hear with Their Hands 


The Month’s Useful Cgntributions to the Progress of Science 


frrofeth his sense of touch. This is not the idea that the sense of touch might 
‘easy Doctor Gault says, yet it is scarcely possibly be subs 
difficult than is learning what simi- of hearing. His 
successful in 
that Doctor 
absence from Northwestern University to 
perfect the apparatus under the auspices 
of the National Research Council. 


make human life 
and happier. ‘The explor 


Brings Hearing to the Deaf 
Dr, Robert H. Gault, professor of peycholony 
2 Northwestern Universicy, iy shown ere 
‘Semonstrating the marvelous new instrament 
he has invented to enable the deaf to hear by 
touch. The receiving instrument (at Tet) 
‘eeembling «telephone feeiver, curries ward 
Vibrations to the palim of the deaf pervon's 
Ihand orto some other senntive part of the body 


Montaty 
‘month's 
important contributors to scientific 
progress. 


‘The Deaf Hear by Touch 


"TO, TEACH the totally deat, hit 
incurable, to hear through the p 
of their hands is the amazing purpose of 
fan instrument invented by Dr. Robert 
H, Gault, professor of psychology at 
Northwestern Univer ‘The device 
han not yet been di 

‘where it may be applied universally for 
the relief of deafness, but with the aid of 
the instrument Doctor Gault has sue- 
ceeded in teaching five deaf persons to 
identify perfectly 15 sentences containing 
90 one-syllable words. 

‘The instrument somewhat resembles a 
telephone receiver and operates on a 
similar principle to the telephone, except 
that, instead of earrying sound vibrations 
to the ear, it causes them to reach the 
hand or some other sensitive part of the 
body. It is neces 
wary, then, for the 
pervon usitig 


Paratus t0 
Wat speech sounda 

Caused the particular New Light on Hypnotism 

‘iyaCorn he. datente to TH! hypnotist who causes another 

person to. commit crimes for. his 

Shi inte benefit when under his spell is purely’ a 

ay oer fetional invention, according to n recent 


announcement of Doctor Delboeuf, a 
in, who is an expert’ on 
Experiments con- 
ducted by the French scientist show, he 
says, that persons when hypnotized will 
not perform acts that are repugnant to 
their conscious minds. 

‘A subject whom he had hypnotized, 
Doctor Delboeuf asserts, when given a 
bottle, a stick, or some other harmless 
object and informed that it was a pistol, 
would “shoot” any person designated. 
If given a real pistol, though, even if 
unloaded, the subject would not pull the 
trigger when directed to use the weapon 
against any one. 


A Foe of Disease Germs 


N AMAZING scientific achievement, 
‘one that may hold important possi- 
bilities, came recently when Dr. Robert 


Mirch, 1928, 


C, Green, assistant professor of bacteri- 
ology and immunology at the University 
of Minnesota, succeeded 


in isolat- 
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Josef Land from which the flight over 
the Pole will be attempted at the first 
favorable opportunity. The scheduled 
course is the same as that planned by 
Captain Amundsen. 


‘exeoodingly minute organismh that live 
‘as parasites on the disease germs. The 
substance, he claims, will kill the most 

wadly disease bacteria even when in a 
solution diluted a million times. 

‘The discovery was made by filtering 
bacteria cultures of dysentery, typhoid, 
diphtheria and other infectious. diseases 
through stone filters. ‘The result was a 
clear white liquid that contained no 
disease germs. When added to a germ 
culture, one drop of the liquid killed 
and completely absorbed the bacteria it 
contained in a few hours. Even when 
diluted a million times, the substance still 
proved deadly to the germs. Several 
reasons are noted by Doctor Green for 
believing that the substance consists of 
tiny living things that prey on bacteria 
as bacteria prey on man 


Attempts New Polar Flight 


ROM France comes word of another 

projected airplane flight over the 
North Pole. ‘This expedition, partly 
finaneed by the Government and partly 
by private interests, will be under the 
leadership of Jules De Payer, who was 
one of the first men to suggest the alr- 
plane as a vehicle suitable for arctic 
exploration. It may be recalled that De 
Payer planned a flight across the Pole 
in 1913, and had made a preliminary 
reconnaissance when the European 
war foreed the abandonment of the 
project. 

De Payer now announces his intention 
of starting early in the spring for Franz 


Creating Mqtor Fuels 


N ENGLAND, France, and Germany, 
‘where the supply of oil is not plentiful 
as ours, chemists are busy searching 
for fuel substitutes, expecially for gasoline, 
against the day, often predicted by 
geologists, when the world’s store of 
petroleum will approach exhaustion. 
From England recently came a report 


How U. 8. Tests Cables 


of a method worked out by scientists of 
the Department of Scientific amd Indus 
trial Research whereby, through low- 
temperature carbonization of coal, there 
is produced a gaseous fuel suitable for 
home or industrial use, an effective 
gasoline substitute for.motors and a 
solid smokeless fuel that can be used ax 
a substitute for coal. 

In Germany, according to recent 
reports, there ‘has been developed a 
process of manufacturing synthetic petro- 
Jeum from powdered coal treated with 
hydrogen under high temperature and 
pressure, ‘The resulting product, even if 
derived from low-grade lignite, it is 
said, is quite equal to natural petroleum 
for motor fuel. 

‘An even more remarkable achievement 
is that credited to French engineers and 
chemists, who are said to have perfected 
‘© method of obtaining gasoline of higher 
heating efficiency than that obtained from 
petroleum, coal, wood, or any other 
carbon-bearing material, ‘The process 
is said to produce gasoline at a cost of 
12 cents a gallon, which is leas than one- 
third the retail price for natural gasoline 


No Insect “Languages”? 


HE “voices” of insects always have 

been of peculiar interest to mankind, 
Many naturalists and entomologists have 
sought to interpret these sounds, and 
some have claimed to be able to dis 
tinguish between the battle cry of a 
cricket, say, and its love song. 

Now comes Dr. Frank Luts, curator 
of insects in the American Museum of 
Natural History, New York City, to 
assert his belief ‘that the sounds of in- 
sects mean nothing—even to the insects 
themselves. 

Insects squeak, buzz, or hum because 
their body conformation is such that the 
cannot help making a noiso when they 
move, he thinks. The sounds they make, 
he says, probably are often embarrassing 
to them, just as the rattling of the armor 
of Knights of old often betrayed their 
presence to their enemies, 


a 


LACE DApnite own, 
Ee fos Eason 
Neosfot esa itl Mut Tate to 
prep asf: (EP ees led 
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Folding Iron Bed Invented 
for Small Apartments 


HEN extended, a new type of fold- 
ing bed, invented by Reuben 

Haight of Hudson, New York, looks like 

an ordinary iron bedstead, 

the hinged iron si 


‘tend from head to the bf may be 
telescoped “until “one Nay 
Inches of foyp mya 
Tas Tp sect and 
isto Yye' bed 


a ains to hold. 
‘The construction of the 
the bed from refolding 
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How Many of These 


Slot Machine) Serves Sandwich Lunch 


four lunch, without 

ling in line, or tipping a 
ftress. The sandwiches 
and pie are wrapped in paper. 


Clears Show Window 


"THE forging of show win 
dows, if they are of the 
lin type, qmay be pre- 

by placing a flat glass or 


wed every two or three 
, and the moist ealeium 
chloride thoroughly dried, after 
which it may be used ay 


Hand Lettering Made Easier 
by New Stencil Outfit 


ABLE 


draftemen to 


Disk Signal for Traffic 
"THIS, German poliggzpan ppfyates 


traffic at, nigh’ an 
illuminated gic Dit isBper an 
cheetzic balysry if i oversedt potket. 


this sort might be 
ivantageOn dangerous country 
cxpeefouds Where traffic is heavy, and 
hfe the luck of warning signals is the 
dude of mayy motor accidents. 


Complete stencil outs for I 


frechand, a new type of stenciling outfit 
recently has been devised. Its use is said 
to give a more professional appearance 
to the work of amateurs who make occa- 
sional posters or sign cards. 

‘The stencil is in the form of a rule from 
which geometrical figures have been cut. 
‘These are in shapes that are ample for 

ts of printed letters. 


New Aid to Naturalists— 
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Ideas Can You Use? | ~ 


Electric Grill in Living-Room Lamp 


NVENTORS _are doing the lamp. Swinging the lamp 
their best pedestal to the right uncovers the 
itch sill and switches it on automatic~ 


A nove) \ is ally, ready for use. The lamp 

is fn py remains lit if desired, or the lamp 

tiott"clecthie lights may be turned off while the 
electy grill is being used. 

‘Anything that can be 

cooked on an ordinary small 


grill may be prepared on 
this one concealed in a 
lamp. It operates on a 
hhouse-lighting current. It 
is especially useful in the 
nursery of sickroom. 


‘To puuvent the rusting of | / 


Hand Rail for Steplailder 
Prevents Accidents 


prodt against acid, [SSURANCE companies have com: 

water, and steam. puted the startling percentage of accl= 

—____—_ i dents occurring in homes. Not « small 

Electric Touch Improves proportion of thergare.due to falls from 


Work of Typists 


LESS fatigue for the typist and more 
‘and better work done are advantages 
claimed fop a new plectrically operated 


A reodht Ry-gAt han 
rail, which lad 
recent! ie hi 
much’ “ mov=; 


‘able and can be drawn up ax the user 
| mounts the steps. This provides a firm 
hold however high the user of the Indder 
may wish to ascend. 


= | Baby Carriage, Rocker, and 


Screws Driven by Hammer High Chair Combined 


BABYS carriage, rocker, 
it is the 


a 6 
extréme hardness of the serew and the for pushing 
‘angle of its threads make it turn as it handle. Fora high 
is driven. chair, the same 
=——_ rockers, extended, — 


typewriter. ‘The form the support 
the same way 
typewrite 


xy athoke. 
‘én edgh id ity. com- 


valuable 


‘runs continuously 
in operation. Back 
carriage return are accom- 
a. 


machine. 
‘This is said to be the first time that 


a standard American typewriter has 
adopted an electrical improvement. “The invention used asa rocker. To form a carriage the rockers are swung upward 
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At the Motorcycle Rodeos 


New Thrillers by Dare-Devil Bike Riders 


“Ride 'Em, Cowboy!” 


Perfect balance, combined with complete 
mastery of machinery, enable motor 
these 


“Bareback” Riding 


An §4-Foot Leap 
A record-breaking leap of 84 


Balancing a cycle and sidecar on two wheels 
isthe feat performed by L. A. T. Peterson of 
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Odd Ways to Go Houting 


Unusual New Inventions for Water Travel 


Bicycle Raft 2 Q s 
travels six miles an 


A New Skimming Boat 
‘The remarkable speed of 55 miles an 


Foot Paddles 


This odd watercycle, designed by a, French inventor, has 
pedals that operate fore and aft ‘One paddle 


Enters the water as the other leaves it. "Rave See 
an hour can be attained by this means of propulsion 


IGHTIN: 
than, 


on the 
vera 


by tha manu 


EE ofa 
zx Pho bal 


samall_ gasolin 
rien whenev 


they be- 


‘The only attention 
Ch gine supplied w 


is keeping 


first ome was! 
vented, 


atic in its ott 
‘abtion as it re 
folven in the 
hands of the 


NEW 
tool 
chases oF 
miniature tefigk, 
der one 


stereotyper's and 
in, poagdling( hep 
orl, ig) in rh 

which e inp 
hie in such Ky hy 


low the miniature truck eafries the weight of a heavy chase 


"A Pictol Edtery 


Portable Balloon Rowboat for Motorists 


A EIVEPOUND unsinkable boat 
that may be carried under the 
arm or under an automobile seat, has 
proved highly successful in tests on Lake 
Keuka, N. Y. It is made of goldbeater’ 
wikin, such as is used in the construction of 
airships, and is built in four compart- 
ments. 

Inflation of the new water raft takes 
only two minutes. It is especially prac 
tical for duck hunters or others who need 
boats but must travel light, as when sev 
‘eral portages occur on a journey. 


The World’s Deepest Well 


hydrogen 
ling to the engineers who 
fed the well. 

The total cost of sinking the well was 
about $200,000. 


New Tool Aids Printers in Handling Forms 


prjater’s that the weight is carried on rollers, 


ing by eliminating the 
ding. 


It is operated by 
inserting this 
bluntly pointed 
end or hook in the 
recess in the chase 
that rests flat_on 
the table. The 
tool is then drawn 
downward and 
backward, lifting 
fone end’ of the 
chase and trans- 
ferring its weight 
to the rollers. A 
really heavy 
weight can be 
lifted thus. 


Motorized Tower Invented 
for Photographers 


"To OBTAIN clevation for the photon 
rapher, a folding motorized photo- 
graphic tower has been invented by F. F. 


~ Making a photograph from the 


Huddleston of Los Angeles, Calif. From 
it exceptionally fine pictures may be 
taken of street scenes, such as parades, 
‘The tower is similar to those used by 
electricians for repairing trolley wires, but 
with certain modifications. ‘To keep it 


from shaking and spoiling pictures, air- 
pline bracing cables and turnbuckles are 
used in constructing the lower part of the 
tower. 


In addition, to eliminate spring 
jack is placed under the truck 
yures are being made. 

‘An ingenious crank-and-ratchet mech- 
anism is used to raise and lower the tower. 
‘When driven through the streets, the 
tower is little higher than the top of the 
average covered motor-truck. 
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of New Inventions 


Western Ranch Gate Opens Automatically 


Spectacle Opera Glasses 


OPERA elasses sed like spectacles end 
a long-standing aie 4 thy 


theater, 
of fn be we be 
Prowe When 


HIE problem of 
how to clean 


N THE Western ranchipe-eypntsy It byfipedy 


where herds 
gd the Nyse havin 


rose higher 
for sheep in their 


Fancher qubaknow hi 


oe) 


ay [wh 1 
ind, the 
Hfch cay 


first time i 
either strike 
kills his engine 
and feels a reso 
swings aroun 

fender. On! 

with the 


ashes ean be 
dat the yume 
time, thus giving 
uble ventilation 
nd turnin 
leping porch 
When installed, 


French Plane Has E 
N AIRPLANE fitted 


ordinary 
Trung sash winds 


aoe Inveats Handy Type-Cleaner 
a 


Tah fopxard oveg the ftype. Pushing 
leted) 10 tigen af day’ keeps the 


spire in frat ass cbt 


writer with 
Portable Shop Is Shaped by means ot 
like a Cigarette oe ares 
by a wtenogray 
in "The device i 
manently 
tached 


the are of 
most stands 
ible machi 
is contained in a | 
stamped steel | 
frame. To operate : 

is set up by the street curbing and is it, the stenogra- 2 

moved according to the state of business. pher presse: the hing the device with the thumbs Mutomatically cle 
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Dozen Woodworking Machines Combined 


that is said to’combjine 12 gmac¥ 


yx 


5 * fie maguserto which it is 


fuickly’adapted are stair rout- 
ing,  jack-rafters 
cutting, sanding, 
plowing, molding, 
and mortising. It 


will e 


to four inches, and 
cut dadoes ' two 
inches wide. 


‘THe first airplane 
to be shot success 
fully from an ex- 
plosive eatapult on 
battleship, ace 
cording to naval 
engineers, was 
hurled into the air 
recently at a speed 
of 55. miles an 
trym the 
ishissipyi 
ington, 
‘of smokeless 
powder was fire the plane from 
the forws of the battleship, it 
‘went on its wak without noticeable jerk 
or shock. 


Although 


ELECTRIC reversible socket 
nnch, recently invented, is adapted 

for assembling of disassem- 
bling autoMobile motors, and is proving a 


Barrels Joined Vertically in New Shotgun 


tel Mail-Safe Invented 
forsApartment Houses 


| 
PROVIDING security for the mail of 
apartment-house dwellers is this newly 
designed malibos, which, in realty is 8 
the 


1e8 high and 
each box is provided with individual lock 
and name-card holder. 


NEW firearm 
from Europe | 
that is interesting | 
American = trap- | 
shooters highly ia | 
an over and un- | 
ler” type 
double - barreled | 
shotgun. It is a 
standard 12-inch- 
‘gage gun and has 
been used with 
reat success by 
sportsmen for 
hunting and in tar- 
get matches. 


Tt differs from 
the American sin- 
sele-barrel trap gun 
only in the number of its barrels. Its 
most obvious difference from the regular 
American double-barrel gun is the posi- 
tion of the cylinders, which are built one 
above the other instead of lying horizon- 
tally parallel, 


HY desire tightness? For disassembling, 
Greversing switch is provided 
‘The machine is equipped with a quick- 
change chuck for holding different sizes 
‘of socket wrenches, 


Vea eee Sn 
light that physicians 
SUR eae 


Trapshooter using the new qua, and view of barrel arrangement 


Each barrel is 32-inch, full choke, and 
either can be shot separately. ‘The gun 
weighs eight pounds and its pattern over 
‘4 30-inch circle is 70 per cont at a 40-yard 
range. 


Franklin and His Kite 
OF TIMELY interest, in view of re- 
yt doubt cast upon Benjamin 


Franklif’'s kite expeyfjpent, is the recent 
of a letigrfrigten by Franklin 


how to make the kite, 
wire on the upright stick, 


as any of the thunder clouds 
come over the kite, the pointed wire will 
draw the electric fire from them, and the 
kite, with all the twine, will be electrified, 
and the loose filaments of the twine will 
stand out every way, and be attracted by 
‘an approaching finger, 
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‘Tiny Air Compressor Runs 
at High Speed 


‘THIS miniature air compressor is one 
of the smallest practical 


its kind ever madey It 


speed is 1250. One of 
for such a small compressor 


Smallest Shotgun Is Fired like a Pistol 


A TWENTY. 
to the mi 


Rulfalo, Jr, 


AGE shotgun yduced, 
New Yor 
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Miniature Castle Is Actual Home for Two 


le gastle in the 


ho, of 
img, 


normal size 
find it 


second floor are proportionately miniature 
AGuests rarely see the interior of this 


weer castle. There is no room for them, 


timesl 
Tts “proportions 
were just right for “a 
the band of cire 
Lilliputians who 
‘once lived in 
but how full-xro 
adults can li 
there is a myster. 
to those who have 


seen the elaborate 
Tittle structure. A 
comparison with 


the man of no 
size standing 
the gateways 
the smal 
the doors and w 
dows. 

‘The rooms and 
the stairway to the 


to ye aha and most perfect one 


Breakage Takes the Profit 
from Egg Shipment 


HIE job of transporting eggs from the 

farm to the eity and country stores 
80 that you may have your supply for 
breakfast is one beset with extreme ditli- 
‘eeause of the large amount of 


i chest some- 
f the shells, 
ay! fragile to stand a long 
vy. Fertile eggs, too, are likely to 

shed on the trip. ‘The annual loss 
ffrom Yertile eggs in the United States is 
estimated by the U. S. Department of 
Agriculture to be more than $15,000,000. 

‘The railroads have been conducting ex- 
periments recently to improve metn-ds 
of shipment. 


parently normal 
vision hae been 
produced in the ex- 
perimental labora- 
tories of the Uni 
versity of Chicago, 
according toa 
recent announce 
ment. In the ex 
periment, the eyes 


Koppyant, 
id J. Franklin 


searching for a cure for blindness. 


Dictionary.an Inch Long 


d's sfuallest 
Petr Gen- 


Aalpot otf DHE frdget 
Ml eich eco, Booey, i 
nly)one ihe Toh, Unfeefourtit of an 


incklwide, 4nd qufrter of an inch thick. 


Cait. gis 

ol Lidkwite, Yptifot 

few gid think 
4 


World’s Smallest Camera 
for Queen's Doll’s House 


N ASTONISHINGLY tiny camera, 
hardly bigger than « thumbnail, is 
complete to the «mallest detail, including, 


Hardly larger than « man's thumbnail 


Tt is only 
three-quarters of an inch high. Every 
part was made separately by hand, miero- 
scopes and jewelers’ tools being used. The 
process of manufacture took three months 


Most of the difficulty was given, not 
by the intrieate metal parts, but by the 
bellows. ‘These, after many experiments, 


New Foe of Mosquito Pest 
mosquito plague may be 
ted by raising a type of 
feaquitoes gfhranteed to expel 


a ‘the recent state- 
r. Lou Halll Ur Gendre to the 
A eccer) Ho said 

fnrives dn parts of 
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tl Yausual New Machines from 


Ten Ingenious eclianucal Products Are Put 


goes 
ate 


Speed in Brickmaking—By a new system of multiple 
‘molds (shown at left and in man's hands), one man, itis aaid, 
can cast 4000 bricks a day, thus saving labor and cost 


He Invents Wind 
Machine 


‘After 30 years’ work, Hj 
Rosen, a blind inventor of 


weet 20Mfect in diamet 
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the Workshops of Inventors 
to Work for Greater Every-Day Efficiency 


Does Work of Ten Men 


3 tor wl) 
wo, 


Mechanical Swimsilarg’ T 
the swimming 
‘Turning a handle 
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‘buge arch so 


Bridge at Pittsburgh, 
any expansion 


pleted recently in 244 ws 


Baka eof 
A\owht 


Gay 


miniature Niagara, 


farther harnessed 


0 DEMON. 
STRATE to 
Secretary of Com- 
Herbert 

and_ other 
members of the 
Northeastern 
‘Super-Power Committee that the famous 
cataract of Niagara may be further con- 
trolled for power purposes without mar 
ring its beauty, « miniature of Niagara 


erred Milks Cows on French Farms 


An evidence of the increased use of 
electricity in villages is the fact that there 
are now 302,000 electric lamps, as com- 
pared with 65,000 in 1919. Electrically 
operated machines now do the chores on 
the farm. They milk the cows, skim the 
milk, and churn the butter. In almost 

line of farm work, electricity is 
doing the work more cheaply than before 
and in a fraction of the time, 


‘The model was constructed to show 
Secretary Hoover and his committee how 


this contingency may be avoided by the 
building of islands and other means. 


in Working Days 


This bridge is located on the Lincoln 
Highway leading out of Pittsburgh to the 
north. It stands as 2 monument to 
modern engineering skill, for within con- 
siderably Jess than a year after the first 
excavations for its foundations were 
made, motor vehicles were passing acrons 
its wide span, 


‘The World’s Largest Siphon 
Built. in Washington 


N AUTOMOBILE ecoul 
‘through the world's lay 
which is nearing complet 


skirts of WashingtongD. L/ Xt is to be 
+ which 

capital 

ly for operation 


"of iiguntie propor 
‘a atretch of 29 miles 
the water momentum 


‘The mammoth siphon under contruction 


WW 2isT de x20 want to know? The 
Information Department of 
POPULAR SCIENCE MONTHLY will be 
glad to answer your questions on sub- 
jects of general science. 


March, 1925 


POPULAR SCIENCE MONTHLY 


Portable Highway ‘Defies i 
Ah 


WORSE than snowdrifts for blocking 
rondways are the great clouds of 
‘sand that whirl over the famed sandhills of 
Imperial County in southern California. 


ich  stdrm, 
note, Fa ner 
ofthe 
reable hfghway. ti feet widesmade 


Sandstorms 


of redwood timbers bolted together. After 
vere sandstorm a truck equipped with 
‘crane lifts up a section of the roadway, 
shakes it clear of sand, and replaces it, 


Aviator Shoots Photographs 
from a Parachute 
Nas photographers are accustomed 

‘to working in dangerous play 
G. A Shoemaker, of the 
Service, in said to be the 0 
risks his life peer fall 


the wing ofa Martin 


about him 

ding photographs of hits of 
or other objects of interest. If 
farachute opens properly and he lands 
safely, he then has for sale several 
Photographs that are of unusual value 
and interest, 


Ready to jump fren the wing 
Sarery methods hava cut accidents to 
eyes 90 per cont in some industries, 
ding to a recent survey by the 
sight Conservation Couineil of America. 


New Pipe Line to aay) Wyoming Oil Fields 


COLORADO 


Map showing rote of the -mie pipe line frm Teepot, Dome, Wyo. to Freeman. Max 


‘where’ e"will ‘connect ‘with another fine ‘running from Houston, 


now under construction a line 
740 miles long, which starts in the famous 
‘Teapot Dome region of Wyoming, ex- 
tends across eastern Wyoming, diagonally 
across Nebraska and Kansas, and ends at 
Freeman, Mo., where it connects with 
another pipe line that runs from Houston, 
Tex., to Chicago, Ill. Through this line, 
crude oil at the rate of 40,000 barrels a 
day will flow to refineries at Chicago, 
Kansas City, or Houston. 

At the western end the line begins at an 
elevation of 5000 feet. Within the first 20 
miles it climbs to 6100 feet, and from 


‘The drop is 
low-flowing quality of 


l, pumpIMg stations are required at 
intervals of approximately 40 mil 


Cannon Fired by the Sun 
Tells the Time 


20 


‘each day on the touehhole of the 
cannon, and thus it is automatically 
fired by old King Sol himself. . 


jurniture patcher at work. 


CE mittens for conveniently lifting and 
carrying a cake of ice to the refriger- 
ator have been devised by, Valegtine 
Dexhelmer, of Montrose, N. Y. 


Pair of ice mittens and 


Chlorine Bombs Devised for 
Treatment of Colds 
OME treatment for 


colds with 


Na perteofed by twp 

Avednisth, Pydl Rjeuard han 

dupiticeribs: Phlor 
nly fa few large 
jithed to make 


Corfral raghtea foe 
ine/ gas_ayh Youfe ip 
“nd thls didxind is di 


Treaking the bombe releases the gas 
the new cold treatment available to 
every one. 

‘The bomb is made of glass and contains 
pure filtered chlorine gas. The user 
breaks off the ends of a bomb in a closed 
room, not more than 12 feet square, and 
remains in the gas-filled room for one 
hour, after which time, it is said, unless 
he cold is deep-seated, the patient feels 

lief. 


In front of him 


Ice Mittens Made of Pronged Metal Plates 
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Useful Inventions for 


the small cylindeteal knife-heater 


Each mitten is made of two metal 
fates hingettagethe upst{nding 
fircigirag pyptchegAn\the watesfo grip 
thee Cuyas opleatier atfape fRtached 

Cok hol pn 
arotind thé har the 
mittens are larly 
* useful for workers where 
ice is handled in large 
quantities. 


Stoves Doomed? 


HAT the American coal stove is 
doomed, and will be supplanted by 

as heaters was the recent prediction of 
Bteere, Detroit engineer, in a 

he America Chemical Society. 

in Amepica ites from smoke 

eoal rud\in millions of 


reed. 
i holes and 

he Wdded, would be 

faleneis tarnishing by the elimina 


‘of the smoke nuisance, which doce 
more damage to interiors than exteriors 


RHEATER attachment to 
fase combustion in furnaces is 
1¢ latest aids in reducing the 
| bill. The inventor, A. F. 
iyerside, R. I., estimates that 
with his new device 30 per cent morephegt 
can be obtained from pound of 

Much of the fuel waste i 
furnaces is due to the fact that 
from burning fuel fa 
Tack of air, and 


yaped superheater ig- 
the burning coal, by 


xx is divided into three compart- 
separated by perforated plates. 
Air draw in by the draft enters through 

lide in the firebox door. As it passes 
through the compartments its progress is 
retarded by baffle plates, thus causing its 
temperature to increase in each succeeding. 
chamber. It finally passes out in fine 
streams through 2 perforated plate, at a 
high temperature, into the combustion 


Electric Heat Aids Furniture Patchers 


OPEN same torches recently used a 
fire in a large eastern fughityre fac- 
tory, resulting in the death of twd work- 


‘men. To eliminate this sparce of fanger, 

new electric furnace {gfyheatihy the 
knives employed i ig fupniture 
has been invynt 1¢ Knives afe used 


hqllac to cover holes 
wust be heated to 


for applying sti 


liner mounted by means 
aminum eastings on a finished 
se. Each end of the cylinder 
is opto’for the insertion of the knives. 
‘The furnace is lined with a rust-resisting 
metal called “monel 

‘The photograph shows a furniture 
patcher at work. In front of him may be 
een the electric furnace with knife 
inserted. 


Phone Clip Holds Messages 
in Plain Sight 


ELE - 

PHONE 
memages fre- | 
quently 
astray. "Write 
ten on a scrap! 


chamber, or fire box, of thé furnace, 

Ashes from furnaces equipysed with this, 
device are said to be very finé, and practic- 
ally no wastage of coal yases through 
the grates: 


wr “do you want to know? The 
Information Department of POP- 
ULAR SCIENCE MONTHLY will be glad 
foanswer the questions of readers on 


subjects of general science, 
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Home, Shop, and Office 


Automatic Card Index Is Time-Saver , 


[STEAD of keeping many 
files for classifying subjects 
ally, by localities, by indystrifs 


fn above the rest in the file. 
tainer holds 600 cards. 


yng on the wall of the living- 
registers both indoor 


‘Attached to it is 15 feet of tubing 
‘4 senaitive bulb on,the eng4) The 
Cubingf Is pet Gyugh a hpie in 
thea bulbs in- 
watt fin Ae idol the 
Cc ‘building. 
‘The top of the 
é ‘thermometer is 
similar to ordi- 
nary. household 
thermometers, 
while the out- 
door tempera- 
ture is indicated 
on a round dial 
with a pointer 
The use of this 
thermometer 
saves many a 
bad cold due to 
sudden, 


TAB] Aadire is perogent inven- 


ion forwvarmjng & gm kly foox 
eden me aye Je the) ie removed, is vonked with 


‘The heater fits into ah open range 


economically for mealtime only, or a cold 
uest-room prepared for an unexpected 
Visitor. 


‘The device consists of an aluminum 
box so shaped as to fit into the ordinary 
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oshing » 04 into 


Tavents a Shockproof Seat for Bicycles 


JOLTS and bumps sulfered by the rider movement, ‘The height of the seut can 
of an ordinary bieyele injure the spine, be adjusted. 
declares E. M. Faure of Los Angeles, The seat can be attached to motor 
Calif., who has invented a shock-absorb- cycles as well as to bicycles. 
ing seat that can be 
clamped easily to 
any bicyel 
‘The springs of the 
new shock absorber 
fare so arranged that 
the weight of the 
rider rests upon the 


‘at the front aclects the desired cards 


center of the top 


Fepngital. pars UCT 
whet the 
frame to Petes aX 
tpogheats eta 


Wie® also acts ‘as a Weight equal- 
izer, permitting easier pedaling, be- 
r's body rests on the 


‘The inventor wi new shock ipyorber 


: Ventilating Brick Draws 
at eaten yom ae umes from Kitchen 


ope 


pir ar the ceiling, as, 
Prlighted, this will give a hot fire Lobe 


for oe hos, which a mulident to warm eS ER 
{he average room, When the fre Ino anand oie oboe 
longer desired, it is extinguished by put- ot een ie.) 
tine the Hd on the bor, and the whole 

thing then canbe carried. to another 

yon 


A New Artificial Wood 


REMARKABLE newmaterial known 
‘as “plastic wood" recently has 


been perfecteg for such uses as repair- 
ing. furniturgh filing cracks in wood, 
restoring pig)dreframes and broken cor- 


all holes pr countersunk “Venti brick Inserted inthe wal 


used also in pantries, bathrooms, was 
rooms, hung ceilings or closets where 
becomes stale or is circulated with diffi- 
cealty. 

‘The special advantage of the device is 
that it takes up no more space than the 
standard 13-inch brick. ‘The brick is 
made of cast iron or bronze with a heavy 
galvanized iron flue. 


a toughtwaterproof material. ‘This char- 
acteristic makes it especially valuable for 
restoring missing parts of any article of 
furniture. 
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A Dozen New Ideas 


Useful Tools and Accessories Invented 


Extension Light | 


A powerful new typesot f 
spotlight is 

able as a po 
amp, for it has 12 f 
cordon an automatic reel 


£ 


All in One Bag 
Complete camping 


See 


a 4 piftare.| In addition, it 

Wyrds = enough food 

R aes see) ik two perwns for thee 

= - = erdinery sized meals 
Bttached Imhoff : : coiled steel springs, this new bumper is 


can be adjusted to 2 the rider desi Sesigned to take up all road shock 
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for the Motor-Car 


toAmeregseSatety, Comfort, Economy 


i] Self 


Removes Papers 


‘The screen covering 
the radiator ‘(above) 
‘opens left) when the 
river ‘pulls "a lever, 
forcing the papers off 


operations in auto-repair 
jectric chain hoist recently 
hhaw been’ perfected, Power for the 
motor is obtained “from any electric: 
light socket that happens to be near 


Tests Brake Linings 


To assure motorists better service from their 
brakes, the U.S. Bureau of Standards recently 
began tests of various brake linings used in auto- 
mobiles. Carl H. Roeder is shown with the brake: 
Ening testing machine. While this machine dors 
not attempe to duplicate actual’ running con 
ditions, t gives a steady run from which compari 
sons of brake-lining Wearabllity gang be made 


oii 


Electric Auto Lock 


PSST Mace PSE lock, recently invented, is 


POPULAR SCIENCE MONTHLY 


's entch of “river sown” oF 
Bieaructn, the largest fea wat 

{ah nthe work, found cniy in the 
‘Aroason River” and its tributaries 


Know Your Car 


AVTOMOBILE springs are built 
in the form of leaves placed one 
above the other so that they ean 
slide upon one another, absorbing 
shocks. Some springs become so 
rusted that they are practically 
tolid. ‘The effect is as if the car 
frame were fastened directly to the 
axles. “For riding comfort, springs 
should be lubricated at least once 
every 6000 miles. 

Squirting oll along the edges of 
the springs does little good. It 
merely acts as a dust collector and 
Tittle of it seeps between the leaves 
where the oil is needed. 

‘There is a short way to lubricate 
springs correctly. Put a jack under 
the frame of the ear, not the axle, 
near the spring that you want te 
lubricate." Raise the frame until 
the wheel is free of the floor. When 
this is done it will be easy to sepa- 
rate the leaves with a screwdriver 
Spread a little cup grease between 
the leaves with a putty knife, and 
the job is done. You will be sur- 
prised at the improvement in your 
car's riding qualities. 


TP HRILLS and dan 
gers, 

more thi 
ro. with 
Pirarucu, the 
fresh-water fish in th 
world, ‘The sportyis 14 
served for the Ipatfhns pt 
South Apberie, fc 

in ghe Maan Ri 


heethe fan tonpa 


Mth picarucn, fo 
ote somewhat lke a 
Cid When Tully grown 
i eeighs more that 200 
pounds, From them 
rent Itt harpoomed it imperis the life of 
the fuherman’ Tt una and rushes toward 


the canoe, threatening to overturn it, 
Only constant attention and extreme 
agility on the part of the native keeps 


Thrills in Hunting “River Cows” 


and 


the boat right side up on the surl 


boat, 
quietly in his boat, 
ti gine of thf magimoth fishes rises and 
Tpcigs wfavink of the surface of the 


ypter. Anon he pddles stealthily toward 
he fiat, Bnd whofl he reaches a good post 
fon, haghoons it 


‘The xpear shaft breaks 
hen it strikes the fish, 
‘a cord attached to the 


rom th 
Prhich | 

Then comes a struggle that lusts often 
several hours. ‘The fish churns through 
the water, pulling the canoe after it, 
From shore to shore and many miles up 
and down the river the angered mammal 
hrashes, attempting by every mes 


point 
held Hr 


‘The Indian pulls it alongside the eanc 
and kills it with his machete, ‘The day’ 
catch is then towed triumphantly home, 


BYA remarkable new process, pictured seal 
hare, artifical pearls nowge:e fl 
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“Haw the machine appearson the rad when used asa motur-car 


New French Car also a Power Boat 


COMBINATION automobile and When an automobile 
motorboat, invented recently in is desired, the owner 
Is of great interest to sportsmen merely mountsjthe shell, 
‘and tourists, “Unlike many types of craft 

designed for both land and water, nothing 
hhas been sacrificed in. its construction 


‘The complete mec! has 
boon ri On land els 
fast as. the phen ind 


water its pSphedy/powef bd 
Tt eérisists Jot jarts—af chassis A wew Hight - weight 


mounted on heels afl a sh@l. ‘Thy steam-power motor for 
‘shell is madabbatee! pliftes in inftation ol airplanes and autos, in- 
thone tar used on has the vented recently by H. 
shape(or’n canoe, wlth two passenger —Cromslan 

outs that can be raised or lowered, This York 
body contains both sets of machinery and 

the controls necessary to run the boat and 
automobile. 

‘The motor is similar to those of ordi- 
nary automobiles and also those found on 
moat small power boats. The engine is 
air-cooled and the steering-wheel serves 
both ear and boat. est motor in the world. 


fechanical en- 
noon may be 


How Much Science 
Do You Know? 
ASSYER the following questions 

to the best of your mbilty, then 


tum to the correct answers on’ page 
‘and see how nearly you were 


‘What is the coldest thing in 
the world? 

2. How much water is there in 
the sea? 

3. Is the ether a real thing? 

4. What things in’ the blood 
have the duty of destroying 
germs? 

5. How strong does an electric 
current have to be before it 
‘will cause death? 

6. Why does soap help to re- 
move dirt? 

7. How do we know that plant 
‘seeds ? 


8. Are all the planets solid? 

9. How do arteries differ from 
veins? 

10, Are white people more like 
the yellow race or more like 
the negro race? 


into the cylinders. It is the in- 
ition of Fred Duesenberg. 
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New Patrol Plane Establishes Seven World’s Records 


sped more than 10 miler an our, and Fane “ifs coat rte they have constant wet 
iceman pepe avy yt, With ' se : 


Tt has twin Wright engines and earrie 


Ingenious Wind Motor 


Plane Hooks Up to Airship 


SPEEDING « 
Say ie 


ithe iny 


“Ni 


a large hoop. 


‘Tall Trees Are "Tirafienianited Suecen tilly 


CONTRARY to tradition, full-grown b 
trees may be replanted fuceessfull 


ees must be dug with 


Toy Hides Camera Lens and 
Insures Child’s Interest 


than a rabbit. or/fumping 
thie toy hows¢/which x 
fh cae Bil 


ra ford with eto 
fen) dia 
of the hows 


hauled to the 


Ba 1 
a Wonf folde of black cloth are terrifying 
earth toifany small children. ‘This new device 


nter and cotgrs the lens and makes picture-taking 
ts extending. _a less painful process, 
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Professor Invents an Automatic Gasoline Plow 


FARM implements run by machinery 
were curiosities only a few years aga 
Now inventors are going further nd. 
seeking to perfect farm ma that with 
run by themselves, One development js 
along the line of radio control of mach 

ery, us deseribed elsewhere in this ide 
another has to do with the invention 


Folding Clock Devised by 
California Inventor 


ARCEL MOREAU, inventor of a 
furnace that makes ryntheyge rwels 


from powders, has a, hobi i 
clocks in hixguare ty Tost 
curious of clock 

pnotferprthte ie two feet 


hed, and folds into 


ye mechanism of a dollar watch 

fn the center. 

‘The odd timepiece is stem wound and 

set. When the inventor travels, he car- 
it with him instead of an alarm-clock. 


opis ssa 


need do, it is suid, is to wind up the 


furrow by hand, 


mechanism and plow on 


purely 
Ayrn y6ene 
igi ba 
td photograph if/ncgh 
driven bf sRespiihe 


We 


The n 


govern adjacent furrows, 
chine then will do the rest 

F believes this machine will 
the yearly cost of plowing 
1 United States, now estimated at 


All the 


Unique Machine Threshes 
Melons for Seed 


Tires 
h has 


of the most if 


dravgfracy Ani 


New Ball-and-Socket Joint 


we they fall AQ BXWRQAND-SOCKET universal 
nvejor that are he ito A jg te ston rl e's ae 


tha oale Nid rinde tion the suede, vee metiparnelel By tele Gea 


stock ale 

Tn further processes the # ey lige. 
and dried for shipping to ¥ An import: 
of the 0 


o Rib is waldo 

Mf spadily fio ady) positifn, 

Hin_pedect xfnemedt with phe 
| } 


dis cleaned 


t feature of the invenflon 
that no crankpins ure necessary. 


Architects Send Sample Houses by Truck 
VER ideas in advertising have He glaigf amall model houses, com- 
boosted the reabertate bugitey ry plete ih ofery detail, for architects, who 
cently in Loptipa) (One Anteryfsing fd F send them to prospective 
there has bait a) model house, com clients. ‘The prices are at- 
in every detail, gm a Aryck tial garies it tached, and if the prospect is 
to the door olflve thyshective customert \y suited, he orders his 
Another sphere plans. 
is ‘that of “elling 
houses by mail 
‘This is an idea of « 
London inventor, 
Mr. Partridge. 
You can choose 
clothing, food, and 
furniture from 
samples; why not 
houses? asked Mr. 
Partridge, who re- 
cently applied his 
idea. 
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New Utensils to 


Arfvgntions Desi; 


ned to Save 


pmnbiing! in this handy utensil with, 
blade on one side and brush on the other 


‘metal clamp that 
hhooks ‘tightly to the radiator 


— mop, and wringer 
‘combined in this useful new deviee for 


leaning. ‘The mop is held in wooden 
rollers,” Brush or mop may be removed 


9 one of the newest 
vices for cleaning 
pot 


Z produces a strong removing food that 
“double circle of flame — has burned tothe pan 
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Help the Housewife 


Time andj Labor in the Home 


table grip arrangement 
‘the top from any size of 


For the bathroom, the new: 
convenience combines a 
cabinet and table, 


growed Towne spring clamps 
hhold it tightly. " The stopper 


is removed by slight pressure 


newest inventi 
for the electric iron is 
f steel Breproof case 


Cooking _ without 


0 stirring of cooking food is required, it is iple-bottomed pot. 
claimesi.when this plate is placed between the A tight-fitting "top 
‘pot and gas flame, because the plate contains prevents the ‘cacape 
E double sir chamber which distributes the heat Pf moisture given aff 
evenly, making it impossible for by the cooking 
eeumulate / 
moe f) / / 

4 t 
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A Fascinating New Way 
to Plan a Home 


Architect’s Ingenious Cut-Out Method Is like a Game 


By G. Gouverneur 
‘Ashwell 


need in addition to dia 
grammatic units represent 
ing the walls, windows, and 
other items shown in’ this 
article are a large sheet of 
fone - fourth -inch eros 
hatched plotting paper, a 
pair of scissors and a paste- 
pot. The cross-hatched pa- 
per can be purchased at 
most stationery stores, of 
you can make it yourself. 
Tt should be about 22 inches 
by 0 inches to give you 
plenty of room to work. 
‘The squares should be one- 
fourth inch. 


= Your Dream Home on Paper 
NE of the d aes seta 
O Bot be Hominatine: HERE Me: Ashes a well known New York 
is love of home. architect, outlines an ingeniously simple way 
Most of us have mental to put on paper dream homes such as most of us have 
pictures of the homes we | tucked away in the back of our heads, For the first 
hope one day to bud. We | time the layman is offered a practical, worfable way 
may be le vague as to to plan his home in detail to acqprate fale. 
‘detall, much os the exact Read the artgle care] Next, }studyfthe plans 


size of the living-room or n 
the location of the fireplace, age 85.) The put your 


bat navaccionecs nr aters ci BMthe cif-outsfshown on 
age American has s rather 86 . 
well defined idea of the kind u f your plans to 
Of house he wants most. Moxtuty, 280 Fourth 
You probably have made | rk. Accompany them with a stamped 
rough sketches of the home elope, and they will be returned 
you want to owa—shetches architect#ral criticisms and comments. ‘Then 
that outline in general your will be ready to consult Eyour own, architect, with- 


er: Ctexpentceie | out whose advice you should not begin construction. oe ee adits Ta 


architectural design, fail to right angles to them on a 
show the very detail that is blank piece of paper of 
to make yourhomedifferent. d 22 by 30 inches dimension, 

Here, then, for the first time, is your ‘This paper will be your workbanch, 


F YOU want to make the 

eross-hatehing yourself 
simply rule off 85 parallel 
lines one-fourth inch apart 


chanco'to design your ideal home to ‘Mounted on some stiff base, such as wall- 
the last detail so far as proportions, board or other heavy cardboard, it will 
locations of doors, windows, pillars, : serve as the plot on which you will build 
stairs, kitchen, furniture, fireplaces, & mele 8 your dream house. 

bathroom fixtures, and the like are $ . Now you are ready to lay out your 


concerned. ‘The house. “Remem- 
architectural de- s ber, though, that 
tails have been 4 your design’ will 
worked out for / hot be finished 
you according to 5 F drawings from 
aeale on pages 86 ; - which “a house 
and 87. You ean can be built. 
devote your time They will be 
to arranging Ss what an archi- 
them in the most j tect. calls “pre- 
artisticand pace “ BE liminary sketeh- 
tical manner. F es," that show 
‘All you will ; your ideas ‘in 
. the rough.” No 


2 Betrcom. 
189". Bedroom 129" by 170". T--Future bedroom, 16 
“Benton 70" by 90" see $6" by SB". V— State all, 70" 
Peer Sons FO" By we, ont 20" by oor 8 by 30" 
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A Spanish House Full of Interesting Ideas 


byte 
Porby po! 
foe, VO by 90". Tenet 0" by 46". 
top Wo"? "T—ciouet. V6" by 518" 


building operations should 
be undertaken until a com- 
petent architect works out 
the detail drawings and 
specifications. But these 
preliminary sketches should 
‘give your architect an ade- 
quate understanding of your 
ideas and should save you a 
great deal in construction 
charges. 


FIRST of ll, study. the 
sketches and floor plans 
shown on these pages. They 
will give you an idea of how 
to Iny ‘out your house, 
‘These plans represent three 
‘of the most popular types of architec- designed originally to accommodate com- Now, make a number of rough sketches 
ture—English, Spanish, and Colonial. fortably a family of of your home, until you get definitely in 
‘They are flexible, being capable of ex extended as the mind your general floor plan, ‘Then make 
pansion without much alteration when a more finished freehand sketch that will 
more room is needed, The accompanyit serve you asa model, Next, cut out the 
sketches of the finished houses show them” cha Jong black strips shown on page 86. 
as they will appear when all additions are ticyfar needs. ‘These represent walls and partitions, and 
made, may be cut to any length desired, each 
In the floor plans the original house ‘quarter-inch representing a foot in your 
shown in black lines, and the additions walls. 
light lines, Any one of these houses ean be ‘With four pieces of the walls form one 


Pan of second tloor 
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Here Are Your Walls, Columns, and Windows "cm °f your plan by pinning them to the 


plotting sheet. Determine dimensions 
COLUMNS, POSTS, from the squares on the plotting sheet 
WALLSW° PARTITIONS PIERS, JAMBS WINDOWS (one side of any of these squares repre- 


sents a foot, and the square itself a square 


foot). Then, in like manner, lay out the 

= s other rooms, shifting about walls and 
+ partitions until you think you have what 

= you want. With the walls temporarily 


pinned to the plotting sheet, the next step 
is to locate windows and doors. 

Doors are indicated by leaving an 
opening in your wall or partition. Closet 
doors require a space of 2 feet 6 inches; 
room doors, 


5 
|| 
1 
20 


SS Ss es es eae 


ON, THIS page you find a selection 
of windows of various sizes. Cut out 
the sizes desired for each room and pin 
them on the wall strips where desired, 
with some thought as to how they will 
look on the outside wall, and as to how 
furniture will be placed with relation to 
them. Don't paste anything yet. 

Now for the final details of design, 
Starting with the living-room, pick out a 
fireplace of the right size from the illus- 
trations on page 87. You may have one 
‘or more fireplaces in your house, if you de- 
sire. ‘Try to keep the kitchen range near 
a fireplace so that only one chimney will 
be required for both. Now place the 
heater flue so it comes\in the same chim- 
ney. Bear in mind tht flues and fire- 
places must have gight i\ches of brick on 

fi 


8 

| 

a 
"0" 


C=] k 20" 


ee 


k2 


1 = ee Ea 


K 26" 


get the arRpgement you want, 
save Inid out the rooms on 


K 0 


ee a 


: | —— §: 
ss 0 ss ss es ee ee 


your piano, davenport, upholstered chairs, 


mmm TF deer "it you find. your windows are too 
=m: lose together to allow placing the daven- 
mmm 0 port between them, for example, or that 

” yur doors interfere with the placing of 
am Sther pieces of furniture, it is an engy 
mmm and rearrange 


a 
it 
if 
Ez 


How to Use the Cut-Outs seksnie a page eT. 
> 


Aner yo have sdied the deven of the thes popuiat able to decide just where You want your 
es ae taes i eceecectne aes gin Oe ae ee eee eet ghar doors 
lated in your mind » fairty definite idea of your ideal light plugs and where y it your d 
ee er ; 
app eeiaal enamcuneae. Cry epee thie ond ‘HIS matter of providing correct space 
ae wel for furniture and fixtures is an ex- 
Seen waa yon em cut ten receed owe : es Hanes 
seperti ice epeeeeet tremely important one, expecially if y 
Eararye suis "The calmen ponies fembe plan to use your present furniture in the 
Sern Sere cece Laat home you are panning. Meane 
mt See ome ee So ; 
ae i tach piece of furniture carefully, an 
astro mck vopreeting oe fot athe 5 
SRDS SSSAE Ser eck yee termes after you have prepared a paper unit cut 
Shite: Tard cocistatd suis fo scale, try placing it in various parts 
Soper in thin you wil be guided by te act ar each GF the room to see where it will be most 
Rowe and that each sie of = square iva lineal foot convenient ant where it will present the 
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best appearance. Many a new home, 
otherwise attractive, has been spoiled 
simply because the furniture would not fit 
into it properly. 

After you haye completed the first 
floor of the house, lay out the second 
floor on a piece of tracing paper, to con- 
form with the design of the ground-floor 
plan. Remember that houses need clos- 
tts. In laying out your upper floor, your 
architectural ingenuity will be taxed to 
get enough closets and at the same time 
keep them from taking up too much room 
space. They may be set to good advan- 
tage between two rooms, each room taking 
part of the space. Also the space under 
stairways may be utilized for storage 
closets. 


JN LAYING out your bathroom be sure 
to place your window, if you have only 
cone, to the best advantage. ‘This should 
be placed so that the light will fall on you 
when you shave and at the same time 
light the rest of the room. The bathroom 
fixtures provided in the cut-outs can be 
arranged to suit the particular size and 
shape of your room. ‘Tubs come in sev- 

al sizes and shapes. Washbowls also 
offer a wide selection. 

‘On another piece of tracing paper 
out your cellar. ‘The stairs should 
up under the stairway leadin 
necond floor, Put your furnace! 
name chimney that 
your fireplace and ki 
you want two chimni 
lance for the ¢ 
eoalbin and 


separate room can 
storage of canned 
If you 


nal house should have one 

bathroom, one living-room, and one 
bedroom at least; also space for stairway 
to second floor and stairway to cellar 
‘Many houses appear to be awkwardly cut 
up because the stairways ure not conve- 
niently placed. In a Colonial house with a 
hallway, the placing of the stairway is a 
simple matter. There is no place but the 
hhall for it, But in hotises that have no 
hall the stair should be made to fit in as 
part of one of the rooms. ‘The living-room 
usually is the place selected for the stai 
Some attractive effects can be got. by 
bringing the stairs down in artist 
turns. 

‘The stairs shown on this page represent 
‘a standard size. They have a seven-inch 
rise and a 10-inch tread, are fairly easy to 
ascend and are in general use. A six-inch 
rise and 12-inch tread make easy and 
attractive stairs. There are, however, 
other standard widths for stairs that you 
may use if you like, ranging from 214 
feet for collar and attic steps to 4 feet 
for main stairways. If you use a platform 
where your stair turns at right angles, the 
platform takes the place of one tread 
If you turn with winders (shown in the 
cut-outs), each group of winders takes 
the place of three treads. For the seven- 
inch step, 17 risers or 16 treads are re- 
quired to reach from first to second floor. 
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Here Are Your Fixtures, Chimneys, and Stairs 


FIREPLACE 
FIREPLACE 


FIREPLACE 


CHIMNEY 
sail) STAIRS 
w eRe 
3 
Pra COAL BOILER, 
8 RANGE 


KITCHEN! 
SINK 


YCEBOX 


CUPBOARDS 
COUNTER WITH CUPBOARDS UNDER g 


| 


How Well Can You 
Fit Them In? 


Now comes the foal text 
your ingemty. How 
‘Securely sand iu 
fn you cut end Bt these 
Gturee stairways, win 
ows. cupboards, We 
laces, onda the reat 


ASIN a 


Virol ) 
No matter how you arrange them, the 
rises will be the same. 

‘You can build the stairs to suit your 
design, cutting up the flight in sections 
fand inserting winders or platforms where 
and as you choose. 

When you have completed your design 
and have decided there will be no more 
changes, then paste all walls, windows, 
flues, and other stationary fixtures in 
place. You then will have a complete 
preliminary plan from which any ar- 
chitect could work out specifications and 
working drawings for the home of your 
dreams. 

‘The entire process, from cutting out 
the units of the floor plans and arranging 
them in various schemes to measuring 
and fitting in your furniture to the best 
advantage, you will find as entertaining 
and fascinating as a parlor game. If you 
encounter difficult problems here and 
there, don’t be discouraged. That is part 
of the game. And in the end you will 
hhave created something of real value to 
yourself. 


Id out on your plotting 
paper? All these cut-out, 
{ike those on the opposite 
eee. represent standard 
iaee drown aceuretely te 
the sale of one-quarter of 


STAIRS: 


‘A Chauffeurless Auto 
Pedestrians and motorists in London re 


By Lieutenant-Commander 
Fitzhugh Green, U.S.N. 


"ITH the advent of a sucessful 
‘eas engine 25 years ago came a 
myriad of automobiles and many 
thousands of airplanes. Gas engines 
brought cheap light und labor 
and awift transportation 
changing the lives of milly 
ter, Now the seco 
tury opens with, 


Jews guidance of a self-propell 
the past 10 years Nikola 1 
John Hays Hammond, Jr 
similar a 

Tn the 
already” hi 
British and Ame: 
erevles target 
Ay 
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Radio Controlthe 


her last action with our Pacific Fleet 
under such conditions. Radio-eontrolled 
submarines and torpedoes have been 
developed. On March 7, 1924, Captain 
Murphy, U.S. A., directed the first pilot- 
less airship in this country at McCook 
field in Dayton, Ohio. On November 9, 
1924, press announcements were sent out 
deseribing the perfection, by a famous 
Italian inventor, G, Fiamoa, of a radio 
device that directed the movements of 
a distant, rapidly moving submarine 
chaser, despite the most violent efforts at 
interference by shore stations. 


N_ ALL such automatons the motive 
power is self-contained. Radiant 
energy in large amounts is not yet prac 
tical. Gas, steam, or compressed-air 
engines drive the vehicle or vexsel that is 
radio-controlled. All that radio does is to 


clearly the present 
ding radiodynamics 
ce for a moment at 


until 1486 that Morse con- 
t telegraph. Note that he 
iit. Rather should we say 
that he added a final touch to the com- 


You May Live to See Airplanes, Ships, 


bined efforts of the many deep-thinking 
scientific men who preceded him. 

‘The art of distant control of mechanism 
by wire-carried current, is technically 
known as‘‘teledynamics.” ‘The great ob- 
stacle to the early development of this art 
was exactly that which now  besets 
radiodynamics: not enough electrical 
energy survived at the far end of the sys- 
tem to do any useful work, It was only 
mankind's vigorous demand for teleg- 
raphy at a great distance that finally 

ought about the invention of the 
bene 

A relay is a very sensitive but simple 
form of electric lever that responds to eur- 
rents almost incalculably weak. It is the 
keynote of success for all systems involv- 
{ng the distant control of mechanisms. In 
wired systems it has enabled the mere 
pressure of x telegraph key, through 
which a few thousandths of an ampere 
flow to a distant relay, to start or stop the 
most powerful machinery, oF to set off 
vast charges of explosive. “Such mechan- 
ixms as electric bells, fire alarms, electrie 
clocks, and telephone signals all are sam 


ples of teledynamics, 
ASSOON as wireless systems came 

to use, inventors began experi- 
ments to find out whether relays couldn't 
be operated by radiant energy. Not only 


Farming by Radio 
‘orion ofthe farmer ofthe 
{ature cultivating his Bele 


mae tae 


j 
| \ 


4 obey hi 
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Marvel of the Future <* 


Autos, and Tractors 


electric oscillations, but other forms of 
ether waves were used. Great encourage- 
‘ment was given a few years ago by the 
development of highly sensitive devices 
for detecting heat waves. Doctor Co- 
blentz of the Bureau of Standards in 
Washington contrived a “‘microradiom- 
eter,” as he called it, that would detect 
the heat of an ordinary candle at a dis- 
tance of 8 miles! Edison produced what 
he termed a tasimeter,” 30 sensitive that 
& person 30 feet away could produce 


predicts a range of more thar 1000 miles 
for pilotless planes within the next few 


‘The principle of radio piloting is very 
simple to understand. A 
human pilot or a helms- 
‘man pushes his rudder to 
left or right when a tiny 
spark of infinitesimal 
mental energy releases 
the waiting power stored 
up in his obedient arm. 


perceptible effect on it simply by turning Radiodynamie 
hin face toward the instrument. From control is exactly 
such inventions rose wild stories of read- like that. A 
ing signals from distant stars and of ren- small motor 


dering an enemy helpless by “death- 
dealing rays.’ 


UT the same trouble that baffled 

early attempts to perfect the tele- 
graph still stood in the way of utilizing 
radiant energy—despite marvelous senai- 
tiveness, not enough energy reached the 
receiving station to do any good. Whereas 
in the wired telegraph it was porsible to 
transmit at least one-thousandth part of 
the applied power, in radio only about 
‘one fen-trillionth of the current sent out analogous to the mental will 
ever reached the receiving station, ing by way of 

Such minute quantities of current are amg. 

adequate to make signals so audible that « i 


compressed 
cylinder, corre 
sponding to the 
helmsman’s arm, 
iaconnected with 
the rudder. A 
very delicately 
balanced electri- 
cal relay releases 
this mechanical “helmsman’s arm" when 
it receives the incoming radio 
which it fy tuned. Such an 


well made telephone will respond undj riety all ofhicf{ fall into oy 
‘an impressed electromotive {ore of two Either ther is a seps 
than one-millionth of a vox But the  ficeivi for each stgering unit 
best relay that ever has been buftt prob- ‘or systemPlike that 


ably would not trip with an; 
than one thousandth of 
thousand times as much épérgy ‘as the FTN EITHER system the automatic 
telephone needs, And whith this relay is J 1 boat, tank, torpedo, or plane is re 
situated in a plane or ship, the unavoid-" leased from human control with engines 
able vibration is so great that the device running and rudder amidships. If the 
hhas to be made much stiffer so that it will automaton is to remain in sight of its 
not, operate without pressure from the operator, it runs on its original course 
radiating station. ‘Thus, a receiving set until he decides to change. Suppose the 
for ordinary signals or ‘broadcasting is boat must avoid a reef or the plane regain 
commonly considered about 6000 times ax lost altitude due to striking an air pocket. 
erficient as one intended for use in radio- ‘The operator simply 


dynamics. presses his key con- 
However, despite this tremendous 

hundieap, there really has been a rapid 

sand successful development of radio con: 

trol in the past few years 

So far, distances. involved 

have not been great; but 


they are increasing all the 
time, Marconi, for instan 


Governed by Wireless 


‘A Pilotless Boat 


4. Rott Jenkina, Chi- 
ctinee 


trolling the relay for up or down, right or 
left rudder, and the distant mechanism, 
instantly responds. Springs bring the 
rudder back to amidships when the opera 
tor's key is released, 

Use of gyroscopic stabilizers in addition 
to radio control assures a steadier course. 
For the long traverse of tank or torpedo, 
or the great overland flight of a plane, 
‘such stabilizers are indispensable, Rough 
nest of terrain, adverse currents in the 
‘water, and wind squalls in the air all fight 
for possession of the pilotlew machine. 

Itshculd be noted here that scientists at 
work on radiodynamies are in no sense 
parties to research of what is popularly 
called the" death ray.” In radiodynamicn 
are utilized only those well-known vibra 
tions of the ether that nightly bring ua 
broadeast programs on our home ro- 
ceiving sets. 

In this eonneetion, Nicolet, the well- 

known French air- 
plane engineer, says 
of stopping motors at 


a distance by radioz 
“An electric wave 
such as is given out, 
by an antenna losee 
its intensity 


rapidly, ite 
varying as the 
of the distane 
impulse created by’, 

ol oh page 270) 
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How to Run Your Receiver on 
110-Volt Direct Current 


A Practical Way to Cut Down the High Cost of Batteries 


By Alexander Senauke, M.E. 


‘NA number of our larger cities, t} 
electric-light service is run by dis 
current at a pressure of 110 

And radio receiving sets 

‘current to heat the fila 

and to supply the, 

however, the c 


alide fr 

rapige/Jlrning commutator of the gene- 
rat@e, af the current from the power house 
is wd directly on the plates and fla- 


THREE-POLE. 
DOUBLE-THROW swiTcH 


Charging Storage Battery 
Fig. 1. Mook-up for charging tutio-torage 
batiery with 110-vole direct. current. from 
Touveighting circuit. HF you fod you are 
taking more fusrent out of the battery than 
‘you are putting in, Wein ean to invert an 
Sectrie tomater in piace of the lamp bulb, st 
Indicated in the: center illustration above 


ments of the radio set, these small ripples 
‘or waves will be magnified so that the 
Joudspeaker will reproduce « high pitched 
‘hum loud enough to drown out the musie 
or apeech. 


THE problem is to filter out the ripples 
from the current supply before it 
reaches the radio receiver. ‘This can be 
done in a variety of ways. 

Figure 2 shows how to use the light 
current as a substitute for the B batteries, 
which represent the largest item in the 
upkeep cost of the radio receiver, particu- 
larly if it is a large set employing five or 
more tubes. In the diagram it will be 
noted that the ground connection is 
marked “Not required.” This is because 
the ground connection already is made 
for you through the power lines, since the 
'=B terminal in practically all hook-ups is 
‘connected with the +A terminal, and in a 
great many receivers the filament circuit 
ia connected at some point with the wire 
‘that goes to the ground binding post. 

Tf you have a receiver in which the an- 
tenna circuit is completely isolated from 


fiver in series with it to prevent 

short-cir- 
cuiting the 
power lines 
and blowing 
the fuses 


ELECTRIC TOASTER 


microfarads apiece. Condensers such as 
are used in telephone work are satisfac 
tory, and the radio supply dealers carry 
other styles that are equally good, 

C is an iron core choke coil that should 
have an inductance between 5 and 20 
henries. ‘The primary circuit of an ordi- 
nary small bell-ringing transformer made 
{for use with alternating current has about 
tthe right inductance. Transformers of 

this kind ean be obtained 
from any electrical supply 
dealer for two or three dol- 
lars. ‘The secondary cir- 
cuit of a low ratio audio- 
frequency transformer also 
has about the right induct- 
ance. 

‘The variable resistance D 
fs placed in the eireuit to 
cut down the plate voltage 
to the proper value for the 


RADIO SET 


should you be mistaken about the internal 
connections of the receiver. 

A and B in the diagram are fixed con- 
densers with a capacity of from 2 to 4 


c Battery Substitute 

2, How to use the direct light current ao 
‘svubutitute for radio Bbatterien. ‘Notice hat 
‘bo ground connection le required in this set 


detector tube. It should have a maxi- 
‘mum-to-minimum range of 100,000 down 
to 5000 ohms. 


ALE things considered, Fig. 2 repre- 
sents the best and simplest way to 
utilize direct current power service to 
operate the radio receiver. It is true that 
the A battery has not been eliminated, 
but it is so easy to recharge a storage bat 
tery when direct current is available, that 
it hardly pays to try to work out a circuit 
‘that will eliminate this battery, especially 
ssince no one yet has succeeded in figuring 
out a filter circuit that will eliminate both 
A and B batteries without also mab 
iterations in the wiring of the receiver 
itself. 

In Fig. 1 is shown an arrangement that 
will result in keeping the A battery 


(Continned om pase 172) 
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Novelties of Radio in Pictures 


\ ot] —, A huge loudspeaker , 
designed for public 
broadcasting —Lofty 
transmitting towers 
among skyscrapers— 
Odd miniature sets 


A Powerful Speaker 


Here is an enormous loud- 
ker ‘just designed by 
pW. Hewlett, of Schenec- 
tay, N. Ye for use in public 
broadcasting. ‘The construc: 
tion is unique in that no per- 
manent of electro magnets 
fire used. Thatead, the dia- 
iragm is operated by the 
Indeed currents generated in 
the diaphragm itself by coll 
‘of wire placed direct 
front of i€. “Those who 
heard this loudspeaker in 
operation way” it reproduces 
Woice and ‘music with woo 
erful “fidelity and clarity 


‘heat. produced in operation. 
‘Water jacketed tubes offered 
the obvious solution, but it 
‘was not until Intely, when 
radio engineers worked out a 
aystem of choke coils in 
Which the ‘rubber tubing 
containing the water supply 
‘was used as wire, that this 
iystem was found practical, 
‘Water is a fair conductor of 


307-Foot Towers 


‘Station WOBS in New York 
City lays claim to the tallest 
‘antenna towers in the eastern 
‘section of the country. The 
tops of the towers are 307 
feet above the ground and 
107 feet above the roof of 
the building containing the 
broadcasting station. Even 
‘at this height they are lower 
than the roofs of many of the 
skyscrapers surrounding them 


high frequency current, but 
it cannot get through a 
column of Water arranged 
like a coil of wire, as shown 
<< in the circular itlustration 


One Way to Cure Distortion Thimble-Size Crystal Set 


It is much better to byfd a yacio receiver Another spiniatuce-cfystal- yet, rygontly 
that, daca pot out dr jo spite of 


Ce .. y ‘transidemers that 
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How to Build 
A'Two-lube Loudspeaker Set 


New Type Reflex Gives Ample Volume on a Single Tube 


By Alfred P. Lane appeal to radio fans is the eliminatiogy number of tubes required to obtain the 
a the cireulf wb gny desired degree of volume, a factor of con- 
12 ieee a radio receiver 
to give plenty of volun : 
loudspeaker with ‘the migfagum 


siderable importance when the receiver is 
to be operated on dry eells, or on a stor- 
age battery if the latter must be carried 


umber of tubes. If you are loeate ‘some distance to have it recharged. With 
near several po wadeasting gig simple 5 them. two storage-battery tubes, it will overload 
tions, this receiver will ive vole is change Phe most loudspeakers on local stations, It 


will operate perfectly on storage-battery 
tubes or either type of dry-cell tube, but 
the latter will not give as much volume, 


HE erystal detector helps to keep the 

quality of the reproduction high, al- 
though this is governed to a large extent 
by the characteristics of the audio- 


frequency transformers used in the 
circuit, 
Here are the parts you will need: 
J and B—Tube tuning unit 
@ ind D—Eryreal tanto ut 
aria condensers, 00025 mf 


Bind 


Fig. 1, Rear view of the set, showing tayout 


et parts and wiring. Notice perticularly how 
‘he ends of the wites are fastened on ‘col A 


enough for dancing from any of them on | 
Just one vacuum tube. And if you are a 

bit too far away for one tube, the design 
of the receiver is such that you can add 
another stage of audio amplification with- 
out changing a single wire already in the | 
wet. | 


URTHERMORE, the arrangement of | 
the parte is equally symmetrical, 
whether one or two tubes are used. 
‘The receiver is both selective and easy. 
to tune. If the coils are carefully wound 
and the two condensers are alike, the two 
tuning dials will read within a’ few de 
grees of each other from the lowest to 
chest of the broadcasting wav 
lengths, and the readings of these dials 
may be logged for the different stations 
heard. a a 
illus Fit. 2. View of the set from above 


With the receiver shown in the 
The layout of parts is ymenetical 
trations, I have found it easy to tune in Tpeyirz™wt of parts & symmetrical 


any one of the 11 different broadcast 

stations in the vicinity of New York Cit 

‘on one tube with loudspeaker strength, 

using a 100-foot antenna strung up the number of turns of wire in any 

side of an apartment house. The of the coils in order to com- 

selectivity can be adjusted to suit local pensate for the peculiarities of 

conditions and various lengths of an- the particular instruments you 

tena by changing the number of turns in use in building the receiver. 

coil A. ‘The reflex principle is em- 
Another feature that certainly will ployed because it reduces the Fig. 5. The well balanced panel lay: 


Fora ege-tube sce leave out tube 
socket ‘RF aed audio traneformer 
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‘The variable condensers 
not have to be of .00025 capacity 
already have a couple of .0005 conde 
they can be used. It is desirab 
ever, if larger condensers are used 
down the number of turns in coi 


D to 50 turns apiece so as to spread out 


the broadcasting stations ov 
portion of the dials. 


“TH auio-trequency transform 
ratio of 5 to 1; transformer J has a 
ratio of 414 to 1. Almost any standard 
types of transformers can be used, 9 
though it may be necessary to alter the 
number of turns in c ‘ 
istics of the transformer 
different from the one used 


set. How to do this will be explai 
later. 

If preferred, the erystal detector Vea 
be of the fixed type, but one can never 


be sure that a fixed ery 
sensitive unless means 
are at hand to make 


‘The jacks O and P 
in this receiver are of 
the type that have 
holes drilled and tay 
ped in the frame, 
the wooden baseboard 
in screwed directly to 
the jacks as shown in 
Figs. 4 and 5, If you 
‘have standard jacks on 
hand, you ean drill and 
tap the holes yourself; 
or if you prefer, the 
wooden base can be 
fastened to the panel 
fn the usual way with 


screws through the 
panel, 
The rheostat, of 


course, should have a 
resistance suitable for 
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Basy to Tune 


Me. Lane tuning the re 


article. Por local tation 


angle brackets that 
support them, as 
shown in Figs, 1, 2,4, 
and 5, Smail ‘holes 
also should be drilled 
so that the ends of 
the wire ean be passed 
through and back to 
hold them in plac 
‘The way this is d 

is shown on,coil A in 
Fig. 1 


PHE number 
turns of wir 
th coll is as follow 
14 turn 
B, 72 ‘tums; ¢ 
15 turns; coil D, 
turns, Colle A and C 


the tubes you expect 


Pigs. 4 and 5, 


to use. Generally speaking, any 
rheostat that is right for one par- 
ticular tube will algo handle two 
tubes in parallel without enough 
overheating to make it a serious matter. 

‘The rest of the apparatus needs no 
comment. Any standard parts will give 
excellent results. 

After you have purchased all the parts, 
including two pieces of bakelite tubing 4 
inches long and 3 inches in diameter, and 
‘a half-pound spool of No. 22 double silk 


‘variation 
g of the 
holes for the screw 
‘used to mount the 
instruments, and so 
many of them are 
now made single 
mounting anyway. 
The easiest way 
to do this job is to 
mark off the holes 
fon a piece of paper 
the exact size of the 
panel and paste the 
paper on the panel 
with library paste. ‘Then center punch 
the holes through the paper and after you 
have drilled them, the paper can be 
washed off. This method will prevent 
seratches on the panel, 
‘The tuning inductances 
wound next 


should be 
‘after the holes have been 


“Right ond left ead views, showing 


and coils B 
are a shade 


instruments as 
[, and 5 after you 
nel on the wooden 
Fvhere the holding 


Pig. 7. ‘The panel tayout. The holes are for the 
Sifts of the condensers, for the sheortat and 
Tor the jacks. If screws ate needed to support 
the eoudomrs: woe the taipiote wih thant 


ments in place except the tuning in- 
ductances AB and CD. It is best to 
leave these off until the wires in back of 
them have been soldered in place. This 
will save accidental scorching of the coil 
wire and will give more space to work. 
‘Continued on pase 174) 
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Better Service for the Motorist 
Machines Deliver Gas and Oil—A New Auto Laundry 


Auto Shower-Bath 


11 to 14 minutes is 


ia d\gallery above mops 
the-App of the automobile 


Where Autos Are Groomed while You Wait 


‘This view of the new automobile laundry in Chicago thows a 
crew of cleaners at work on a line of ears that have come in for 

fessed-air’ mechanism that sprays a warm, soapy 2 bath. Notice the pressure hoses for cleaning off grease and 

water polution under pressure to remove grease and. dit dict. ‘The cars travel on a rack with » variable speed control 


Maceh, 1925, 
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Make Your Carburetor Save Money 
Simple Adjustments Add Power to Your Car with Less Fuel 


‘kas, the power you get out of your 

motor, and the amount of general 

satisfaction you get out of your ear de- 

pend on no one thing more than on a 
proper adjustment of your carburetor. 

And yet, though this adjustment is one 

of the simplest that can be made.on a 


‘motor-car, probably half the automobiles 
in daily use in America are being operated 
below their maximum efficiency 


their carburetors are not 


Ts mileage you get out of your 


By E. B. Staples 


being in perfect adjustment. 1 put the 
truck into service hauling lumber over a 


If such a marked improvement can be 
made with a heavy truck under arduous 
conditions of yhat can you do to 

‘car, which you probably 
‘operate only on smooth roads and under 
other favorable conditions? 

A motor shows its maximum power 
with the carburetor adjusted to supply 
just enough gasoline to run the ear with- 
‘out any excess to form carbon. When a 
‘motor “‘spits back” through the earbure- 

tor, it is a sign of too lean a 


sharply adjusted. 

Now, aside from wasting 
us, causing lows of power, 
and creating dissatisfaction, 
tan improperly adjusted car: 
hhuretor ean do permanent 


Useful Pointers to Remember 


DONT eave 
some one else. De 


buretor 
yourself. 


adjustment to 


mixture. When a motor is 
choked, runs irregularly, 
and emits black smoke, it is 
4a sign of too rich a mixture, 
Somewhere between these 
‘two extremes is the point of 


damage to a motor. For it 
means carbon and exrbon 
‘means knocks, vibration, 
and eventually ruined bear- 
ings, « granulated shaft, and 


maximum efficiency which 


Don’t expect perfect results at once. 
pals ‘you must seek, 


Make your tests on the road under actual driving 

ditions. Simply opening the throttle is not enough. 
Remember that your carburetor should supply just 

enough gas to run the car without forming carbon, 


IN MOST modern ear 
buretors there are two 


shortened life for the motor. 
‘Also, small particles of ear- 
‘hon pass through the valve 
sipenings, and when the 
‘valven eloae on them, pita 
ture formed and the valves 
‘must be ground, 

‘One person only should 
adjust. your  earburetor— 
yourself. ‘The reason is that 
You ure constantly studying 


lean. 


cold. 


When the motor 


Keep a careful record of y 
sumption. 


its back,” 


When it runs irregularly and emits black smoke, 
the mixture is too ric! 
Don’t try to make adjustments when the motor is 


the mixture is too 


yur mileage and gasoline 


adjustments, known |x 


ocation of these by referrin 
to the instruction book that 
the manufacturer supplied 
with your eur. With your 
motor warm, turn the low= 
‘speed adjustment until the 
motor idles with absolute 
steadiness. Retard your 


the action of your motor 
under varying conditions of driving. 
Hence, you know better than any one 
else wherein it fails, and what changes 
must be made to make it run better. 
Also, since you must drive the ear, you 
ture interested more than any one else in 
setting it to run perfectly. 


[UNLESS you chance to hit upon the 
right combination immediately, which 
is quite unlikely, you won't be uble 
to adjust your carburetor correctly at te 
first attempt. Neither is the usual (st 
{or a carburetor adjustment —opening ‘he 
throttle suddenly and observing 
‘whether the motor accelerates 
Mediately — at all conclusive. 
When you have made an adjust- 
ment, you must test it where a 
‘motor test means something to 
you—that is, on the roud—and 
You must repeat the test until you 
fre satisfied that the adjustment 
is us nearly perfect as possible. 
Not long ago I received direct 
from the fuctory a new seven-ton. 
truck with a large motor. ‘The 
carburetor was represented as 


pronounced the carburetor adjustment 
good enough, I decided it could be made 
uch better. After a week of careful ad~ 
justing and testing, the car was making 
its 40-mile trip with « consumption of 
‘nly 944 gallons of gas. Moreover, it was 
proving capable of hauling « load one- 
third larger than formerly. "Its motor 
was free of carbon and running smoothly. 


‘spark, and observe whether 
the motor still idles steadily at the lower 
speed. If it does not, turn the low-speed 
adjustment until it does, 

Then drive up some hill, which you 
know your car can just about climb in 
high. If there is the least sign of irregular 
running, reduce the mixture at the high- 
speed adjustment and try again. Should 
the motor “spit back" in this trial, it will 
bo necessary to enrich the mixture. 
Repeat these trials, adjusting to compen- 
sate for “spitting” or irregular run 
ning, until you are satisfied that the 
car is operating at its best. ‘Then 

leave the carburetor at that 
adjustment, and don’t change it 
until you are certain a change is 
necessary. 

‘Never attempt to adjust the 
carburetor while the motor is cold. 
‘The adjustment should be made 
for normal, running conditions, 
which means for a warm motor. 
Remember, too, that the closer 
‘you approach the point of maxi- 
‘mum efficiency, the finer will be 
the, ndjustments necessary after 
each test. 


: Money-S 


A Bed for Touring 


VERLAND auto travel eal 
compact equipment. 
fore, utilize the spat cushions asa 


for light 


it satisfac 


‘on the center 
strip. The 
main weight of the 
sleeper's body 
comes on the 
springy cushions, 
while his feet are 
supported by an 
easily adjusted 
canvas hammock, 
‘This is made from 
a 40-in, width of 
canvas, long 
enough to reach 
from. the wind- 
shield bracket. in 
front to the top 
hangers in the rear, 
Bach end is turned 
over a 1 by 2 in. 
wooden strip and 
newed. ‘The can~ 
yas is tied in posi 
tion at each corner 
with a small rope. 
When packed, 
the framework is 
wrapped in. the 
canvas, making a 
neat roll about 40 
in, long and 6 in, 
in’ diameter. — A. 
‘May Howapay. 


Fig. 2. Motor stops 
‘when the of rans one 


N SPITE of the 

‘care motorists 
sive to the oil level 
in the crankease of 
their car and the 
various oil gages and wat 
common use, the burning out of bearings 
is still a relatively frequent mishap. 

It is quite possible, however, to make a 
warning device that'will stopsthe motor 


for the nergws: 


counter 
by a 

a 
is alWise piQcaution to fill the counter~ 
unl fo screw B with sealing-wax 
aaltér|the clip has been fastened in place. 


‘The-fiber block now may be attached to 
the motor by screw A and another serew 
at the other e1 

As the motor is grounded, screw A and 
its lip are grounded. A metal washer of 


Why not, there- 


‘They combine spring and mattress and must be 
carried anyway. 2 

‘By making a franwor trated in Fig. 1, 

‘one Californian \authi is wife converted 
‘the continent to 


LeaTneR foor- seston 
ACCELERATOR PEDAL 
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aving 


ge 


and 
bed? 


vawve cline 


brass or copper is fastened to the float rod 
and so adjusted that when the oil level is 
low it will rest upon the two spring con- 
tacts. The wiring consists of a single 
wire running from B either to the binding 
post where the current enters the inter- 
rupter, or to the coil.—R. H. KasPER. 


AN AUTOIST fashioned = handy lip 
to hold his tire gage just inside the 
door pocket. A. piece of light but stifl 
sheet brass, 1 by 3 in., with corners 
rounded and edges filed smooth, was bent 


Auto Kinks 
~. and Six Other Aids 


into a shape (Fig. 3) to fit on the edge of the door 
lining. A flat-head brass bolt, 14 by 34 in., first 
was screwed into place, the projection beyond 
the nut noted, and the bolt removed and filed 
down to exactly the right 
gage prevents it from dropping.—R. C. T. 


925, 


‘The rim on the 


A RETIRED army officer in Washe 
ington has fitted the accelerator of 
his auto with a cover flap of stiff sole 
leather about 4 by Tin. (1 


vantage of thig is thdt it 
pressure ai E thi 

his foog«alipalny l. 

r ey int 

movi! of {thé Sorbourd, as it is pliable 
en be beht back’ and out of the 


‘ot obstructions. —G. A. La 

0 ADAPT 2 

Ford | thick 

ly 

I 4 

E rather 

fratbe x- 

msio§, ax shown 

HiaeGnoe CUP Im Tt is 
Docnraar 135 by 834 
i fase 

wed with "dyin, 

‘bolts and pivoted 

to the sides of the 

woueronexWeOT truck — body. — 
JanerLivenavan. 

WEEN a larne 

serewhead 


breaks, it in often 
possible to remove 
the screw by drill- 
ing a small hole 
diagonally into the 
slot and inserting 
the tang of a file or 
‘other tool to act 
as a lever, as in 


Fig. 6.4" When 
screw atp to be in 
if a deep 
off in any 
very [awhward or 


place, 

is" porsible. to 
tip of the screw- 
solder. In some 
firing the oil circulating 
truck eylinder blocks, 
10d is used in conjunction with 
special screwdrivers of long reach made, 
as shown in Fig. 6, from cold rolled steel 


HE removal of valve guidesjfrom the 

Kigder camings of tH aftomobile 

oft bbe fechmy ips the 

bushing g twist ch, as 

shi 7. Ofpce started, the bushing 
is readily punched out of position, 


coats of jould be applied. 
Donot ‘thiek.—H. L. W. 


‘ARBURETORS with cork floatsatime- 
times fail to work begause fe float 
‘becomes i e. Phe float 
should (be ré 1d. carefull 
dry in or f ‘thin 
liad then 


Home Workshop 


Arthur Wakeling, Editor 


Basy to Build Fast Model Airplane 


World Champion Tells How to Construct Miniature Aircraft 


By Robert V. Jaros 


LL-AROUND  fiying 
performance is what 
affords the greatest 
‘satisfaction in a model air- 
plane. ‘The exact model of 
a large machine may have 
fan exeellent appearance, 
but be a very poor flier. 
Consequently the twin 
pusher model illustrated is 
my favorite because it em- 
bodies in its simple and 
sturdy construction the 
qualities of a consistently 
dependable fier. 

‘The lack of tools is not « 
handieap in model airplane 
building. Very good con 
struction can be obtained 
by using only a pocket 
knife, a small block plane, a candle, 
pair of pliers. ‘The block plane 


which has a glossy 
outside surface and joints that are far 
apart. 

‘Dress spangles, which may be bought 
in the faney goods department of a dry- 
goods store, serve well as washers. 
Banana oil may be bought by the ounce 
ut almost any drug-store. 

‘The A-shaped frame is composed of 
two main beams of pine, 9/32 by 3/82 by 
36 in., braced by a series of bamboo cross 
pieces. ‘The beams should be planed 


should be made in them. It is easiest to 
make these slits by laying the beams 


flatly on a board and forcing the point of 

a small knife blade carefully into the 
wood (No. 1, Fig. 2, page 128). 

‘The ends where the 

beams will meet should 

be cut on a 

bias to in- 


Where to Find This Month’s 
Mechanical Features 
‘The Home Workshop 
‘Pages 97 to 140 


‘The Shipshape Home 
Page 142 


Better Shop Methods 
Pages 102 and 154 to 158 


Jaros Holds World's Record 
_.. for Mode! Airplanes 


the readers 


or Porutar 
‘SCIENCE MONTH- NS 
Er how (0 build WA 

oY cont’ planes { 


Robert V. Jaros is 
drawing upon the 


record for model flying. Repre- 
senting the Illinois Model Aero 
Club in competition at the last 
fireat international air meet at 
Dayton, Ohio, he won svi= 
hill trophy for that organization. 
His model remained in the air 10 
minutes, 14.2 seconds, and trav 
led about two miles, 

Jaros, who is 19 years of age, ix 
avstudent at the University of 
‘Michigan. 


sure a close fit, After this has been done, 
force a wire hook, made with the pliers, 
over the ends, and glue and bind with wil 
thread, as in No. 2, Fig. 2. 

‘On all constructions glue should be ap- 
plied before the thread ia wrapped around. 
‘The binding should be tight and the 
thread tied. 

‘The cross braces are cut out and shaved 
down with a knife from a larger piece of 
bamboo. They should be cut so that one 


1 light, the elatie-driven propellers push 
‘thie litle monoplane model trom the ext 


of the wider surfaces is of the glossy out 
sside part because the greatest strength of 
bamboo lies in this part. 
‘The cross braces at the widest part of 
the frame, that is, the rear of the model, 
(Continacd on base 1289 


POPULAR SCIENCE MONTHLY 


March, 1925 


‘A Decorative Desk for Your Home 


How You Can Construct an Unusually Beautiful Piece of Furniture 


F YOU have made some of the simpler 
‘pieces of furniture described in the Home 
Workshop, you are perhaps ready to try 

your hand at something a little out of the 

ordinary. Such a piece is the beautiful writing- 
desk detailed in the accompanying drawings. 

‘The design is based upon an early American 
desk of Sheraton influence in the Metropolitan 

‘Museum of Art, New York. Some modifica- 

tions in size been made by 

George F. furniture-factory 

‘superintendent who ‘prepared the working 

drawings, in order to adapt the desk better to 

modern purposes, ‘The 

mains essentially that of 


Bap molding ends on edges 34 br 11/16 by 1775, 


mpi 
“Molding, top of bave (mitered), 34 by 1 by 1056, 2 


wired 
spekgp of bse Guar or turned), 28 by 236 b9 27% 
‘EB ral (13 In. between shoulders of tenons of 13 In, 
tone delet by 6 by tale 3 reatied 
PEA Back rit 3m, Between owldee of tena. or 
ie Jonge daw ocepeatlae 
"BB" Drawer front. 4 by 6 hy 22 
Drawer code BFS SET wastewood, 


TBrawes back, Kb 43 by 2134, whitewood, 1 re 
SEE" Drawer bottom, 5 by 19K by 244,39, 


sre 
-— (Continued on poge 124) 


the magnificent model 


‘shown in the central pho- 
tograph. | 
If made of mahogany, 
the decorative  bandings 
should be walnut veneer 
and conversely, if walnut 
fs used for the main parts, 
the bandings should be 
mahogany, 


ineluding, 

made of 

veneer, 

1 special eff 

made tose 

aplecohs 

of rich antstriking figure. 
Any one who has had 

suificient experience to 

build this piece, will find 

‘that the working drawings 


show practically all that 
need to be known about 
the construction, when 
taken in conjunction with 
the following bill of ma- 
terials. ‘The stock is either 
mahogany or walnut, ex- 
cept where otherwise * 
noted. 


shy 8a Be 


oi 
ie Be Pens 


my 19) ma s eats Er reed 


ie ta 
estat ed 


"a Silva interior, 


wats 
B akerreaie 


‘oy Big by 20,7 required” 
iby re 


Drawer packs Interior, 
red 


om jake i 
ae 


gh et 
. Preauteed 


edad, The er bred ong Exty 


‘Of Sheraton Influence made Of 


ite Metropolitan Naseam oft New ierk 
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How to Finish Furniture’ 
—New and Old 


JOHNSON’S WOOD DYE 


(Penetrating) 


If you have a hobby for making chests, 
cabinets, furniture, porch swings, radio 
boxes, etc., you will find our book on 
Wood Finishing invaluable. For, nat- 
urally, you want to give your handi- 
work a beautiful finish. 


Our Book gives complete instructions 
for finishing new and refinishing old 
wood—soft or hard. It tells how tostain 
wood artistically—how to remove old 
paint and varnish—how to secure a 
beautiful enamel finish. 


ood Fister und wil be ied to oe 
Se ao ah ce 


YOUR DEALER'S NAME, 


FREE—25¢ BOOK ON WOOD FINISHING=-~* 
he Fea Bon owes playing the ign town aright. Then sort 


a 
eat 


‘Bok taal this coupas fora copy Pree 


Johnson's Wood Dye is for the artistic 
coloring of all wood. It is very easy to 
apply—dries in four hours and will not 
rub off or smudge—penetrates deeply, 
bringing out the beauty of the grain. 
Made in 17 beautiful shades, among the 
most popular of which are: 

123—Dark Oak 131—Walnut 
129—Dark Mahogany 126—Light Oak 
127—Brown Mahogany 124—Golden Oak 


Order Johnson’s Wood Dye from your 
dealer by name and number. 


Maitto: S. C. JOHNSON & SON, Dent, PSF RACINE, WIS, 


"The Wood Finishing Authorities” 


© This seal om a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS, See page 33. 


100 POPULAR SCIENCE MONTHLY 


Mareh, 1925 


Linen Cabinet Made from Boxes 


By Emanuel E. Ericson 
Noted Manual Training Authority 


HE need for an inexpensive linen 

cabinet resulted in the unusually 

simple and satisfactory construc- 
tion illustrated. Shelves with a d-in. edge 
piece on the front are used instead of 
drawers. This not only euts down the 
work of building the cabinet, but saves 
the housewife from having to open and 
shut heavy drawers. 

All the lumber, except the pieces for 
doors, which are i4-in. thick white pine, 
and the back, which is wallboard, ean be 
»btained from packing boxes. 

Much useful lumber can be obtained 
from boxes if care is taken not to split the 
boards. If the boards are longer than 
will be required, the best way to get them 
loose is to saw them off close to the ends 
of the box, leaving the nails undisturbed. 
Ifa nail-puller is available, it can be used 
effectively in saving the’ whole boards 
without splitting them; a hammer will 
if eareful work is done. 
top is glued together from two 
boards with a matehed joint found on a 
box, the clamping being done with 
wedges as shown. ‘The two facings to 
which the hinges are attached are nailed 
and glued. 

‘The cross pieces on the inside of the 


doors are fastened with flat-he 


to» amped to- 
tether with wooden blocks sed wages 


the holes for which are enlarged slightly 
to allow for contraction of the lumber 
without cracking. No glue is used. Very 
little change in these boards will take 
place, however, if paint is applied on both 
sides, provided the lumoer is reasonably 
dry.’ The recess or rabbet for the back 
is cut out with a chisel. 

Before the case is nailed together, all 
the pieces must be planed and sand- 


papered thoroughly. ‘The top is attached 
with eightpenny finishing nails and the 
‘shelves are nailed in through the sides of 
the case. 

‘The hardware consists of two pairs of 
small steel butt hinges, one small elbow 
cupboard catch for the inside of the left 
door, a spring ball and socket catch of the 
type used on phonograph doors, and a 
glass knob, all bought at a 10-cent store 
for 30 cents. 

‘One can each of white paint and enamel, 
costing 20 cents, with a spoonful of putty, 
suffices for the finishing, After the priming 
coat, all nail holes and crevices are puttied, 
some sandpapering done, and another 
coat of paint and one coat of enamel given, 


Neat and Durable Hotbed Costs 
$24 to Ccastruct 


F YOU are planning to-byild /small 
fhgtbed—a fies ix gh invaluable 


‘The main frame is bolted to the con- 
crete foundation. ‘The ridge is a 2 by 4 in. 
piece, set flat and planed to fit the sloping 
edges of the sash. Note the grooves in 
each sash; they permit water to drain 
from the glass—Date R. Vax How, 
‘Walton, Neb. 


Radio Tool for Many Uses 
Mage from, Old File 


Adjurjct tb any darden—igpodémoitel to 
stfited. (Thpagh.88s for 


ee Me 
HOLES. 


NE rao fan who takes pride in being 
‘able to make emergency repairs to 
almost any kind of a receiving set, ear- 
ies with him a tool made as illustrated 
from an old flat file. 

‘The file was heated bright red and 
allowed to cool. It was then sawed, filed, 
and drilled and bent at one end as in- 
dicated above, and retempered.—G. L. 


materials, but will last at least 10 years. 
It is about 8 ft. long and 4 ft. wide, with 


hinged sash. ‘The pit, which is walled up 
with conerete, extends 2 ft. or a trifle 
more into the ground, 


Jack Saves Labo¥ in Raising 
Posts from Ground 


FINDING it necemary to remove two 
4 by 4 in. clothesline poles, I raised 
Shows from thy round aux an autor 
mobile jack) as mone) locks were 


nailed on to take the pressure of the jack 
and of the brace in the rear that prevented 
the post from tipping backward. It took 
about five minutes to lift each post. 
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Comin distance, selectivity, power, 
deep full tone, beauty and simplicity! 


BUILT TO GIVE 


‘Coast to Coast” 
reception 
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Better Shop Methods : 


How Expert Mechanics Save Time and Labor 


Winning a Shop Race against Time 
Old Bill Bores a 7-Foot Pulley on a 20-Inch Drill Press 


FEW minutes 


coughed up to the 
door of the shop. 
‘Several sleepy-look- 
ing men were on it, 
‘and one or two who 
did not seem wo tired. 
"The truck was hot, 
and had all the signs 
of having made a long trip in a hurry. 

‘The human cargo unloaded and brought 
to light a big, rusty pulley that looked as, 
though it had been reseued from the scray 
heap. 

‘The shop men coming to work 
stopped and looked. One asked 
what was to be done. ‘The man in 
charge replied that he wanted the 
hole bored out to fit a 4 7/16-in, 


‘We broke a pulley this size on 
the main lineshaft last night,” he 
explained, ‘‘and happened to find 
this one out in the yard, where it 
hhad been discariled a long time ago. 
It in junt the thing, but the bore is 
too small, It is wider than the old 
pulley, but that will not matter.”” 

‘The shop man gave one of those 
peculiar whistles that those who 
‘work about machinery use to indi- 
cate amazement, 

“There inn't a machine in the 
shop that we can put this in at 
‘onee,"" hesaid. "I suppose you want 
to get this right away?” 

“You bet we do!” the mill man re- 
turned. “The boys and 1,” he waved 
toward his companions, "have spent most 
of the night getting this pulley out of the 
yard and bringing it here. Until we get 
this, the whole plant will have to stay 
shut down, and most of the men will be 
Inid off. We are behind on a contract, and 
T hate to think of what will happen if we 
Jose much time! 


OULD Bill came slong about this time 
‘and surveyed the truck, the men, 
and the wheel. He recognized the 
‘speaker as Jack Hayes, engineer at the 
Johnson Mill Company. 

“Well, Jack, old scout, what sort o 
trouble are you bringing me this time? 
‘was Old Bill's greeting. 

“Bad trouble!” the mill man replied, 

id you have got to help me out! 
Il right: that's what we are here 
for," Old Bill said with a smile. ‘What 
do you want done?” 


"This pulley that we have dug out of 


By James Ellis 
‘Machine-Shop Superintendent 


tthe scrap pile is just the size of one that 
broke on the main lineshaft last night, 
‘except that the hole is too small. Your 
Job is to bore it out, and do it in a hurry!” 

“Looks to be about seven feet," Old 
Bill said, half to himself. “Too big for the 


boring mill—Well, maybe we could raise 
the big lathe.” 

“That long shaft is in the big lathe,” 
Bob Laton, one of the machinists, re- 
minded him. 

“That's so. Then I guess we'll have to 
do something else with it.” 

‘The work whistle was blowing. ‘The 
men started in to their machines. Old 
Bill spoke to one of them, who called 
toseveral others to help him roll the pul- 
ley into the shop. 

‘Old Bill went on with his accustomed 
routine, going from one machine to the 
‘other to see how his men were progressing. 
Hayes became impatient and explained 
again the necessity of getting the job 
done at once. 

“I have brought a lot of men with me 
to help you if you can use them,” the mill 
man continued. “I have the big bow's 
son along also. The Old Man thought 
that he might like the trip, or something. 
T suppose he expected him to speed you 
up; at least, that is what he said!” 

“Well, we'll get you out all right,” Old 


Bill promised. “You fellows had better 
run off and get some breakfast. J will 
attend to the job.” ‘They did as Old Bill 
suggested. When they came back, they 
were surprised to find the pulley still 
standing where it was. 

‘Young Johnson came up to Old Bill. 

“Don't say it!” Old Bill cautioned. 

know that you are going to tell me that 
this is the most important thing in the 
shop, and that I ought to think about 
nothing else!" 

‘The young man looked sheepish, for 
that was exactly what was on’ the 
tip of his tongue. 

“It may seem that I have not 
given your job a thought; 
have,” Old Bill continued. 
you heard the boys say that there 
‘was not a machine in the shop that 
would swing this wheel, 

Johnson nodded assent. 

“Well, I have found a way to do 
it, and ‘before long you will wee 
‘something happen.’ 

Bob Laton was coming over to 
(Old Bill with a few tools in his hand. 

“I have got the new man started 
‘on the job that I was doing,” ho 
said, “and as soon as I put away 
these tools, I will get the pulley over 
to the drill press.” 

“We shall have to do it on the 
20-inch drill,” Old Bill said. "I for- 

i ot that I had a lot of drilling to be 
done on the radial when I told you 
to put the wheel there." 

Laton looked puzzled. 

“On the 20-inch drill?” he ques 
tioned. He looked over to where 

the wheel was, as if to make sure that 
it was as large as he thought. ‘Then he 
burst out, “Oh, I see! I'll get right on 


itt 

‘And he did. Young Johnson followed 
him to the job. Laton may have seen, 
‘but Johnson did not see at all. 


“ HOW fn the world are you going to 
get that big pulley into this little 
machine?” he asked. 

ton replied with a laugh. 

sy,” he said. “This pulley of yours 
split, so we will take it apart and put it 
together around the machine!” 

Tt was not long before the pulley had 
‘been put together again around the col 
umn of the drill press. Its rim was 
blocked up from the floor. Laton went 
to the toolroom, bringing back a boring 
bar, which he fitted into the spindle of the 

JON'T fail to turn to pages 144-1 
DD Wrere you will ind the continua 
tion of the Better Shop Methods De- 
partment. 


Sta 
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IF hy 

do the 
Toolmakers 
work with 
Starrett Tools 


rrett F 


The Choice of Two Generations 


Back of your Starrett Tools is the 
‘satisfaction of two generations of 
rack machinists. Find the best 
mechanic in any shop and invari- 
ably you will find a Starrett 
Booster. His work calls for the 
closest fits, the closest limits, the 
closest measurements. The Pre- 
cision Tools it takes to do the job, 
he’s got. Naturally, his choice is 
‘Starrett. Accuracy, of course, but 


THE L. S. STARRETT CO. 
World's Greatest Toslmakeri 
rae Manufacturers of Hacksazes Unexcelled 
ATHOL, MASS. 


In ths gronpof Sarat Tals arth Lmpreed Universal Bee Potato 
124, Automatic Adjustable Stroke Center Pack J 
No. 56. All completely described in te Starrett Catalog of 2200 Fine “pein Tote. We for Ne 


Micrometers 


more than that. Design that means 
easy, rapid work. Workmanship 
that keeps a Starrett on the job 
years beyond the serviceable life 
of other tools. Confidence that 
comes through working with Tools 
he’s always found reliable. 

Toolmakers, Foremen, Inspectors 
—they’re not using Starrett Tools 
for the fun of it. The pay envelope 
tells the story. 


wlmaker's Diiders No. 277, Inside 
Teolmaker's Universal Surface Gage 


pe ee 
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ul clinder brad bolt dove te eat —on 
3h aid ey by *Vonbec" Boule Ratchet. 


Tight against 
the cowl 
yet he drills easily 


Me doesn’t need space to revolve erank 
of "Yankee Ratchet Breast Drill. 

‘When set on DOUBLE Ratchet an 
slight movement of erank back and f 
causes drill to cut continuously. 


By doing the otherwise. imponl 
jobn, a "Yankee Ratchet Breate Drill 
{aves the tine and expeme of taKng 


“YANKEE” Ratchet 
Breast Drill No. 1555 


Five ratchet adjust- 
ments changed by touch 
fon Ratchet shifter. Two 
is. changed "with- 
‘out removing dill rom 
work: S-jaw 
chuck holds 
found shank 
ails up to 
No,585. 2-jaw 
chuck holds both 
rounds and 
| fquares up to 3 


Nouri Buos. Mec, Co,, Philadelphia, U.S.A. 


“YANKEE” 
TOOLS 


Make Betti Mechanica 


© This seal on 
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| T\O_YOU have occasion to call 

| ‘neighbor on the phone quite 
Possibly your most in' 

lives only a few hundred fegf 


without 


‘and are possessed of a 
‘head phones apiece, the only addi 
apparatus you need will be two 
SINGLE WIRE TO NEIGHBOR'S HOUSE 


‘SHEA? wooo Base 
mer such 


ec 
TO NEAREST waren miPe 

Wiring dingracn. showing how the batteries, 
{ula switches, ad phones are hooked ep 


ordinary switches, each with three con- 
tact points, a couple of house bells or 
buzzers, two of the C batteries sold for 
io use, and a length of single wire 
‘sufficient to reach from your house to his. 
If no head phones are available, buy one 
cheap pair and use one unit at each end. 
‘The arrangement of the wiring is such 
that you can call your friend or he can 
call you at any time, yet there will be no 
current flowing in the wire when the line 
is not in use. 
Each switch should be left with its 


Prizes Offered for 
S THIS inwve of Porutan Science 
Moser es on the news 
hae tin to enter tho ene for a 
craft photos announced last month. 
A First Prize of $25 
A Second Prize of $15 
‘A Third Prize of $10 
are offered for the best of 
roe arm 


The Home Workshop 


How to Rig a Simple Phone Line 
to Your Neighbor’s House 


1! Still Time to Compete for the $50 in 


ee 


lever on contact C. If either switch is 
moved to contact A, the bell at the other 
‘end of the line will ring, After the person 
at one end of the line has made a call in 
this way, he moves his switch to point B 
and talks into one of the head phones 
while he listens with the other. The 
Party receiving the call also moves his 
‘switch to point B and proceeds to talkin 
the same fashion. 

‘When one unit is used at each end of 
the line, both the talking and listening are 
done with it, 

Be sure to connect the batteries as 
shown, for if you get one of them re- 
‘versed, they will oppose each other and 
no current will flow through the phones 
‘when the switches are on points B and B. 


In the Workshop Schedule 


COMING, Home, Workshop features 
are cRe-Upholsering® Chairs,” 
"K Wallboard Seren," "A Toy Pas- 
senger Air Coach," "Me 

Speed to a Speedster, 
Makes My Ford Creep," and “Ropatring 
’ y p," and "Repal 

2 Porch Column.” 


Handicraft Photos!! 


Sguice, Mewrua, 250 Fourth Ave. 
craft Photo Conte i " 
mney et it mary be avin 
ual a te hee oa 
tive picture showing the object in use 
and the other giving a close-up of its 
oka 
: 
ote Sree pr pablctin, Cs 
All phot — raphe ™ at be rived 
SoTh malin 
or wie ity eRe 
Editors of Poputan Science Montity 
will act as judges and their decision will 
ies Stra ec Ca 
1 eta np er coe 
Poni? Eh Tenn 
postage. The Rw aes wit be eanousces 
a ah aaa 


that do not win prizes, 
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: Ready with your Kodak 


There’s a real thrill to the picture that 
breaks on the ‘scene without warning. Out 
comes your Kodak; quickly and easily you 
bring,it into play and—the picture that found 
you prepared, soon finds a place in your album. 


* Autographic Kodaks $6.50 up 


Eastman Kodak Company, Rochester, N.Y..,7% Kodak city 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDAR DS, See page 53. 
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| What Makes the 
Wheels Go? 


Fr the boyhood experiment 
with the family clock to the full: 


‘human energy to make machines 
beat their own best records for 
output. 

On the dial of a counter your ma- 
chine indicates “what makes it 
go.” What mechanical features or 
Frais methods make it go 


"ER, as shown on the 


COUNTER 


‘The Set-Back Rotary Ratchet 
Counter below is for machines such as 
presses and  metal-stamping machines, 
‘where a reiprecating movement 
indicates an operation. 


(Cat 
Secback Realtion 


sit ‘Se 
Counter of similar model, $10.00 (list). 


‘ThissmallRotary RatchetCounter 
{No 6), counts reciprocating 


movements 
oF the Tver an rene For recording 


innumerable 
sezallmachines 
Wiener 
thr vuskan 
angle of 400 
degree, the 
counter 

ters one. The 
farther the 
lever is moved, the higher the 
number registered A complete 
revolution ‘tthe lever 

tp Thin antec be 


mo end 
inde te shew ie Be 
Cel el 


$200. 
Relation Counter, 


Soa 
‘bso $2 


Whatever you need in a count 
ice te ua, in the 
request brings it promptly. 


The Veeder Mfg. Co. 


44 Sargeant St., Hartford, Conn. 


A Vest-Pocket 


plants cost 
money, even the least expensive, 
but for a few dollars any rural dweller ean 
rig up a low-voltage plant that will give 
light at little expense. The one illus 
‘trated is composed of an automobile 6-8- 
volt generator and two storage batteries, 
‘The generator was charged to prog’ 4nd 
lows on a wrecked car, as yg one Bitty 
Another battery w 
longer service 
The Ken rato 


| gle 


Pes By Lawrence B. Robbins 


eit 


"ioled aha cleaned. 


Then it was 
fitted with a 
1%4-in. pulley 
and mounted 
‘on a plank over 
a small pumping engine 
in the cellar. It was 
belted directly to the 
4-in. engine pulley. Ata 
normal speed of 400 r.p.m. the e1 
drove. the generator between 1000" and 
1200 revelutionssufficent. to generate 
wight volts. 

‘The wiring diagram shows how this 
plant was hooked up, using’ a homemade 
Pheostat and a cireult-changing switch, 

‘The rheostat was made by tacking @ 
sheet of }4-in. asbestos to a board and 
screwing both to the wall. Ten brass 
tacks were nailed along the top in a line 
fnd 10 more in an are Below them. Then 
No. 20 German-silver wire was stretched 
back and forth from one tack to the next, 
ns indicated. 

A brass switch lever was pivoted in 
the center of the rheostat at the bottom 
so. that it would 
touch the tacks 
throughout the arc. 

The cireuit- 
changing switch 
was cut from stiff 
Sheet ‘brass about 5 
in long after the 
pattern shown. 

The explanation 
of the wiring. die 
ram is as follows: 
One terminal of the 


Lighting Plant 


generator, G, is con- 
nected with the lever of 
the rheostat, R. The other terminal of @ 
oes to switch point 4. Point 8 then gocs 
directly to battery B. ‘The voltmeter V 
is shunted across the battery terminals. 
Switch point 1 also is connected with the 
wire from 3. The opposite B terminal 

es by switch X to both main wire 
nals, Nos. I and 2, 

The other & terminal (from end of re- | 
sistance wire) goes directly to the am- | 
meter, A, and then to 2'. From a point 
between A and R a wire should be 

shunted across to 4 and 2 

‘and a second pair of wires, 
connected with a 6-volt 
lamp, L, which is shunted 
‘across the main side of A | 
and the wire from R to 4. 
Arrange 1, 2, 3, 

and 4 so the 
switeh Sean be 
swung across 1 


ie positive terminal of G with the 
positive terminal of B. 
i S down across 3 and 


This allows charging current 
to go through &, where the voltage is 
regulated in case the speed of engine be- 
‘comes excessive, as indicated by the read- 
ing of the voltmeter. From R it goes 
through A to B and back again through 3 
and 4 to G. Figure L lights to aid the 
operator in watching operations and also 
acts as a pilot light. 

When the charging is done, shut off the 
engine, swing X'to 1, and 8 up to 1 and 2. 
‘This leads the bat- 
tery current directly 
to main wires and 
cuts out the genera- 
tor. The house wir- 
ing must be done 
with wire not small- 
er than No. 12. 

In this particular 
system the owner 
uses regulation auto- 
headlight sockets 
(Contin on 90 
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One More Reason 


Because of skilled workmanship every 
Brown & Sharpe Tool is sure to satisfy 
its owner. Made with modern equip- 
ment in the largest factory of its kind in 
America by rienced workmen, it is 
destined for a long life of precision and 
service. Skilled workmanship is sonly ‘one 
more feature of the excell Brown 
& Shi Tools—an excellence which 

— makes them good tools to own, 


You'll notice the kits of 
anics who know good 
tools are Brown & Sharpe 
equi 
Send for Small Tool 
Catalog No. 29. It lists 
over of the world’s 
finest tools. 


© This seat on a radio oF tool sdvertisement signities the approval of the INSTITUTE OF STANDARDS. Ser pare 32, 


Tonal Be. 
than the Varnish 


EPER even than the cir- 
cuit diagram — chiefly, 
indeed, in the audio trans 


former. 


All-American engineers, 
builders for years of the 
largest selling’ transformers 
inthe world, have achieved 
nother triumph, ina new 
type of transformer which 
has proven. a. revelation 
to music lovers. Rauland- 
Lyric amplification, with an 
ordinary tuner and loud 
speakers has received the 
Plaudits of musical author: 


ities hitherto skeptical of 
all radio reproduction. 


Perfect amplification 
makes of radio a joy un- 
ending. Who shall say 
that such a benefit is not 
worth the slight addition- 


Spirals Ornament Graceful Stand 
By William J. Edmonds, Jr. 


|HE stand illustrated below incor- 
porates spiral turnings made by 
hand according to instructions 
Spin Fedoeal"in the April 02h ae | does 
Si .” in the April, 1924, 
‘of Porutan | shop Editor by readers of Porutan 
Scrence | Science Mowrmy, 
‘Moxtuy. 
‘There is 
nothing 
particu: 
iy dif 
cult either 
orany other 
or any other 
part of the 
stand, and if 
sufficient 
careis taken 


‘The bottom proper without the molding 
fs composed of two pieces glued together, 
Ing dived into four equal parts to one 1 in. thick, of the same wood as the 
rand section, is laid off into stand, and the other, of 1}in.-thick 
1gAqual parts to give 13 strands. In- pine. An appropriate’ stock molding is 
stead of using a , mitered around the 
hacksaw for cutting bottom after assem- 
the depth of the bling. ‘The parts are | 
strands, a parting put together. with 
chisel was used, but Rood glue, screws 
‘the other operations and small brads 
‘were the same. Either a wax or a 
In the upper end varnish finish may 
of two of the legs, a be vsed, as pre~ 
single mortise is cut ferred. 
to accommodate the 
corresponding tenon 
of the side rail. In 
the other two legs 
‘two mortises are cut 
{into adjacent sides 
to take the tenons 
of the side rails and 
‘the back rail. 


by Mr. Edmonds, 


1924, inaue of 
Porutar Science | 
MONTHLY from 
t Circulation | 
Department for 40 
cents, the regular 


HE top is fast: 
ened to a mitered 
frame, as indicated. The 


drawer runner also is a price for back copies. 
frame. It is made as Every home worker 
shown and a 3¢in. half should make a point of 


round bead is added 
after the runner is fas- 
tened to the leg. The 
middle shelf is finished 


saving his back copies 
of POPULAR’ SCIENCE 
MONTHLY, or at least 
‘clippings of the articles 
fo which he may wish 
te fo olor at some Tater | 
date. The back copies | 
below the middle shelf of the magazine are 
are identical, except that the front one rapidly becoming exhausted and 
(and back one, if used) is 1214 in. long some issues cannot be obtained at 
and the two side pieces are each 1034 in. all. 
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Te Board of 
100 uses ZZ 


Aside from its use for 
vealls and ceilings, 
Boardhas 00 uses a 


co |e 
roe 
wraliniia venice | 
ives abatdce | 
Penta tune & 


Impartial tests prove 
Upson Board superior! 


The wonderful new 
Upson Blue Book 


the first complete service to help you 
renew and beautify walls and ceilings 


THe Blue Book—al- Whether you are repairing or build- 
ready in the hands of most Upson ing willl wane the inspira- 
gi Science” tion, new help, of this wonderful new 
Blue Brint Service. And you 
lara Geert acerca] 
distinctive beauty of properly panéled 
Upsonized rooms. 
‘Aske your lumber dealer to show 
this wonderful new Upson Blue 
Book. Ife hasn'e it, send us bis 
name and 25¢, and we will send you 
full-size, detail blue print with come 
plete instructions for Upsonizit 
room. (State kind of room and 
whether new work or 


More swoter-resstng 
Tin another very conclusive laboratory 
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“It suits me, 
and I’m hard 


to please!” 


Some smokers are apparent! 
please nnd easy to suit in their pipe to- 
bacco. There are plenty of brands for them. 

Edgeworth is made to suit the hard-to- 
please smoker—in fact, for those who 
might call themselves’ connoisseurs, if 
pipe-smokers ever did apply so. high- 
‘sounding a term to themselves. 

‘Mr. Burrow, while modestly regretting 
his avowed Inck of equipment as a testi- 


monial writer, speaks volumes in one 
tronchant sentence. 
‘Here is his letter: 


Were T ponent of cifted power of 
goewshs a fenehant pen Sind’ Hisrvatd 
‘entity. Ta date ofl tn 
fentiment ext 

i 


Rageworth in a way is similar to the 
Kind of men you form decided opinions 
‘of-—perhups favorable, perhaps unfavor- 
But the point is, the very character 
ff such men forces you to a definite opin- 
fon, one way or the other, 

Edgeworth is pretty much that kind, of 
tobacco—smokers either like it immensely 


‘or not at all. 


Lot us send you free 
wumples of Edgeworth 
so that you may put 

the pipe test. If 
like the samples, 
you'll like Edgeworth 
wherever and when- 
ever you buy it, for it 
never changes 
in quality. 
Write your 
name and ad- 
dress to Larus 
& Brother 
Company, 
10C South 2ist 
Street, Rich- 
mond, Va. 

Edgeworth 
is sold in various sizes to suit the needs 
and means of all purchasers, — Both 
Edgeworth Plug Slice and Edgeworth 
Ready-Rubbed are packed in small, 
Pocket-size packages, in handsome humi- 
dors holding a pound, and also in several 
handy in-between sizes. 

We'll be grateful for the name and ad- 
dress of your tobacco dealer, too, if you 
care to add them. 

To Retail Tobacco Merchante: It your 
jobber cannot supply you with Edgeworth, 
Larus & Brother Company will gladly 
send you prepaid by parcel post 2 one- or 
‘two-dozen carton of any size of Edge- 
worth Plug Slice or Edgeworth Ready- 
Rubbed for the same price you would 


Saoenny Seishing eats 
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“Leather” Top 


If you can have the wood dreased to 
size in the piece, it will cut the work in 
half. Sight along the pieces and true 
‘them up, if there are uny “winds"” oF 
warped portions. Test them with your 
try-aquare and plane them before cutting 
tolength. 
‘The legs, A, are 23¢ in. square 
‘and 243, in, long, ineluding a tenon 
« in. long and 2 in. square. 
‘On the cross pieces, #7, which are 
34/ in, wide, 13¢ in, thick, and 2 ft. 
fn. long, measure back 134 in, 
from the ends and cut four mortises 
2 in. square and 34 in. deep for 
the corresponding tenons on the 
legs, A. Also cut mortises 44 in, 
wide and 934 in, long in B for 
the tenons on the shelf, D. Dis, 
11% in, wide and 8 ft. 314 in, 
Jong, with I-in, tenons added to 
fit the corresponding mortises 
in B. Blocks C are 414 in. wide, 
| 344 in. thick, and 5 in, long, 


Has 

OU will encounter no difficulties in 
the construction of this simple hall 
or living-room table. -A good saw, 

brace and bits, plane, hammer, mallet 

Yin. chisel, sandpaper, ile, and pocket: 

kate are the only tools needed. 

"Toe following raster require 


Oak Hall Table 


After fitting the shoulders of 
the tenons on A to the mortises 
in B and testing with the 
square, lay the legs aside and 
hore two 3/16-in. holes in op- 
posite corners of the mortises, 
Now lay # on the blocks C 80 
that the latter project 14 in. 
beyond the former at the sides 
and ends. Mark through the 

® pencil and bore 


corresponding holes through the blocks, C. 
Counterbore the holes from the bottom 
exactly 2 in. with a lg-in, bit. After 
marking and boring corresponding 9/16-in, 
holes in the tenons of the legs, you are 
ready to serew the 10 pieces firmly 
together. 

Apply glue to the tenons of the shelf, D, 
place it in position, drive it home, and 
‘tack it from the bottom with small nails. 


“ft oak for ornamental nal beads 


fn. by 13 ft poplar. gua, or sft pine fet 
ets Gand 


crews Sin 
Ci teaat Ot 


pay the jobber. 


Trtaton lather 1-72. wide, 5 ft. lo 


‘The top frame may be built with square 
(Continued eu page 122) 
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TWO thoroughbreds! That’s what they are 
—made for the craftsman that buys the 
best, when he adds a tool to his chest. 


AV & B Vanadium hammer you'll want to 
buy. They are made from special V & B 
formula vanadium steel, and handled with the 
finest hand-shaved, second growth white hick- 
ory. Octagon necked, and round faced—with 
a special non-slip claw, that firmly grips either 
a brad or a spike. A Vaughan’s Expansion 
Wedge firmly locks the handle tight—is posi- 
tive insurance of a tight head. 

You'll want, too, V & B Unbreakable 
Planes. They’ are drop forged—not casi— 
from a solid bar of V & B supersteel. Stand 
the falls that would break an ordinary plane. 
Furnished with all vanadium steel blades and 
walnut handles, in the sizes you will want. 

Two tools of particular merit—get them 
for your kit! 


Ask your hardware dealer to 
show you V & B Vanadium Ham- 


VAUGHAN & BUSHNELL Tic cane hor toot be bas 
MANUFACTURING COMPANY ° them. They're the kind of tools 


fine craftsmen like, the kind it 


Makers Fine Toots pays to buy. 
214 Carroll Ave.y > Chicago, IIL U.S.A. : 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 


12 


SeeHowSoon. 
You Can Start 


A Fortune 
Make This Test 


‘No matter how small your income 
now is, if you know how, 

yme financially in 
avery few years. Avalos 
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'HILE “‘toe-in"* By Ray 
is perhaps the 
most impor- 
tant of the three fundamental elements of 
design in a front axle as explained in the 
‘January issue, caster and camber are like- 
wiseimportant. They are, however, fap less 


‘are designed an<.tu 
Camber is illus 
trated below. 
Engineers 
built this into 
axle in order to 
insure long life of 
spindles and bear- 
ings, as well as ease 
and safety of steer~ 
ing. Since most 
artillery type 
wooden" wheels 
have been built 
ith a dish, the 
camber allows the 
‘weight coming on 
the tire and spokes 
to be transmitted 
in a direct vertical line through the hub 
and spindle bearings to the spindle body. 
h the present-day tendency toward 
wire and particularly disk wheels, this 
feature is of lesser importance, except in 
bringing the load more nearly’ under the 
king-pin or pivot pin in the steering 
knuckle. ‘This prevents road shocks from 
being transmitted to the steering wheel. 
If one carefully observes approaching 
cars, the camber will be visible. In the 
cease of the Ford ear, the camber is about 
in.; that is, the tops of the front wheels 
‘and tires are’ in. farther apart than the 
tires at the bottom, which is approxi- 


| mately 56 in. from center to center where 


teated plan 
Building « Fortune. 


‘they are in contact with the roa 


feature cannot be built into 

wheels, the stripped chassis 

has the appearance of having « wider 
tthe front than at the rear. 

‘When a car has been overloaded to the 

extent that the front axle is sprung down- 

amber is taken 


front, the bottoms 
of the tires show 
farther apart than 
the tops. This 
puts a dangerous 
amount of strain 
on the spindles and 
front-wheel bear 
ings, since the 
point of contact on 
the street is so far 
removed from a 

vertical line through the pivot pin. 

‘There is only one way to put camber 
‘back into the front axle, once it is gone. 
The job must be rebuilt; if the bushings 
are worn, they must be replaced; if spin- 
dle bodies are strung, they must be re- 
placed; if the axle beam is sprung, it must 


Testing a Car’s Camber and Caster 


Principal, Automotive Trades ct entirely. 
‘School, Cincinnati, Ohio vie 


tt 
sy phe iy 
 [aeat 


F. Kuns be straightened or re- 
Caster is provided 
by the car builder when he arranges the 
spring mounting in such fashion as to 
throw the top of the pivot pin back of the 
‘of the pivot pin, as indicated in 
stration below. Not a great 
is required, but its benefit 
is evidenced when, 
in rounding a turn 
in the road, front 
wheels aline them- 
selves with the 
straightaway with- 
‘out assistance from 

the driver. 

‘Caster often is 
lost through the 
flattening of the 
front springs. Hav- 
ing them re-arched 
sometimes will 
help. 

Tn some caven it 
is well to make a 
steel block oF 

as illustrated. ‘This is 

Bolted up under the bottom leat of the 
spring with the thick part of the wedge to 
the rear end. When the spring clips are 
drawn tight, the wedge will throw the 
top of the pivot pin back and the bottom 
forward. 

‘Again, in the case of a Ford in which 
the “wishbone,” or front radius rod, has 


ay 


PRON WEDGE “oy 


Tp humo une 


Using an iron wedge to reatore 
cevter, aac teting with « plumb line 


been sprung through striking the curb or 
‘bad ruts, the caster may be gone entirely. 
In this instance, indeed, the top of the 
kking-pin may be ahead of the bottom. So 
serious is this condition that it is folly to 
attempt to use the car, since it will get 
out of control quickly. 

‘The safest thing is to replace the radius 
rod with a new one, thus insuring the 
proper amount of caster. When this is 
not possible, the rod may be straightened 
and a test of caster made with a plumb 
bob, as shown. 


‘A wear and serviceable check strap for 
‘an automobile door ean be made from 
‘two strips cut crosswise from an old 
inner tube and trimmed to the proper 
size to fit the U fastener already on the 
car. One rubber ring is slipped inside 
the other to give double strength.- 
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HIS is the way Millers Falls sales- 

men show our Automatic Tools to 
the hardware trade. We only wish we 
could put this sample roll before all 
you men who prize the best tools for 
the sake of the best work. 


These fine automatic tools of ours are 
new enough to have all the good f 
tures, old enough to be thorou 

tested—but you know Millers Falls. 


ere’s the lini 


ithout Automatic Return. 
Deills—5 styles 
Ratchet Screw Drivers—3 wyles—sses 
for everything 
Chuck and Deills—for spiral ratchet 
verew drivers, 
Socket Wrenches—for “Radio” ratchet 
verew driver 
Names and descriptions don’t tell half 
the story. You ought to see these tools. 
Look them over in the hardware store 
You'll probably want all of them, Those 
you bu ke better and better 
the longer you use them. 
Sent fir cesar derng oerAatonale Tel Lise 
MILLERS FALLS COMPANY 
© __ Millers Falls, Mass. 


MILLERS FALLS 
TOOLS 
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A Necessary “Tool” 
For Your Workshop 


FS the man or boy who has a home 


workshop, Lee Uinion-Alls are a 
indy "tool" to have about. All chats 
necesiary when you want to get buy lt 
fo ip aco thems aod ware your wotk. 
‘They cover the body from head to foot 
tnd can be worn over other clothing 
“They save clothes sla. And they save 
fine were the Bours for ch work 
fre Unite. 
‘Wear Lee Union Alls che original one 
Piece wrk ul worn by chauande of 
Mechanick shopmen gsragewor 
{ndurtial workers Lee Union-Alls are 
‘ality bult—close-woven cotton fab 
Seriveted rustproof buttons reinforced 
‘strain potats-fully guaranteed to give 
fatlfacion. They give sold comfore, 
Tong wear, and are neat io appearance. 
‘Accepr no sbatiture-look for Eeeonthe 


buttons, Thousands of live dealers sell 
Lee Union-Allls. Ask your dealer today! 
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| Such * remarkably 


he Home Workshop 


Simplified Railroad Model-Making 


WERE is groat_ By Edward E. de Lancey 


fascination in 
model- making. 
Fealistic locomo- 
fives, cars, boats, 
and ‘machines can 
be. made even by 
beginnerswith lim- 
ited experience and 


dressed 10. begit 
made a model. Although they describe 
the construction of specific models, 


N_ THIS series 

of articles, I am 

addressing men 
and boys who are 
enthusiastic concerning railroad matters 
and are mechanically inclined, but have 
hhad no experience in model-making and 
possess only a meager outfit of tools. 

In making your own outfit according to 
your own ideas there is incomparably 
Greater satisfaction than in merely col- 
leeting models. It develops ingenuity, 
patience, and forethought in a way pecu- 
liar to itself. Also, it enables you to make 
repairs or alterations under conditions 
that otherwise might lead to the laying 
aside or abandonment of a purchased 
model or mechanical toy. 

‘The accompanying photographs. show 
what has been accomplished with a 
few purchased parts and a minimum of 
‘tools and money. Ido not pretend to be 


a machinist and 
have never pos 
sessed a lathe or 
other machine tool. 
I never could do 
thoroughly work= 
manlike job of 
soldering, but, on 
the few’ occasions 
‘when it was unavoidable, have had it done 
for me. This is also true of the lettering, 
fon the ears. 

‘The 4-4-0 steam locomotive and tender 
shown at th} top of the page was made 
before jured into electricity, but is 

wvter of interest, its one 


in 1877 and its cy 
inders, eccentrics, 
wheels, and boiler 
fittings were bought 
in Boston or New 
York in following 
years. It has Ste 
phenson’s link mo- 
tion, a blower, and 
exhausts up’ the 
stuck, 

Ite gage, which is 
3 in, was chonen 
unfortunately. It is 
too wide for the best 
results and it com- 
pelled the adoption 
Of the same gage for 
the electrie locomo- 
tives, motor-trucks 
and Pullmans built subsequently. ‘The 
drawings in the following articles, there- 
fore, will show a gage of 214 in., but other- 
wise will represent a scale of 34 in. to the 
foot. ‘These factors are a trifle inconsis- 
tent because your finished work will rep- 
resent a gage of 5 ft. instead of the 4 ft. 
8%4in.standard. ‘This diserepancy will not 
bbe noticeable except to a trained eye, but 
‘will make your work accord with a favorite 
model gage on both sides of the Atlantic. 
Lauggest that you stick to the 214-in. gage 
throughout. It might prove helpful should 
you have an offer for your work, 

In the next article i shall show a form 
of motor-truck that, with such adapta~ 

‘our resourcefulness may suggest, 

will suit any small motor. 


———a. -— 
ave an lee 


How to Cut a Glass Circle 


‘Turn the glass over on a flat surface and 
tap lightly with a pointed tool such 
cold chisel just over the markings. With a 
little practice, it will be found quite easy 
by this method to accomplish apparently 
difficult feats in cutting glass. —Ennest T. 
Apauts, Fort Monroe, Va. 


For the man who works with 
tools for the fun he gets out of 
it—three pairs of Klein's will 
‘above do. 


Ak yuan dae 
Sie Gating van a pair of 
Klein's Oblique. You'll need ax 
well @ pair of 6 Klein's Long 
Nose 

Your handware dealer caries 
a fl nel te ovr nex 
fie you are in 
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Ti ples 2 your tool box come near being 
the most all-around useful tools you have. No 
wonder you fellows are particular about them, 
when you buy! 

The man who works with tools for the pleasure 
he gets out of it can’t do better than to take a tip 
from the professional electrician and the skilled 
mechanic. They prefer Klein's! 


Naturally there is a reason. The shape, for 
instance, of any Klein Plier is the result of years 
of design and redesign. The keen knives are indi- 
vidually tempered to keep their cutting edge for 
years of service. The easy spring of the handles 
and the balance of the tool is made just right for 
maximum comfort. Every Klein Plier is drop- 
forged from tool steel, and each process of its 
manufacture is subject to exacting inspection. 

They are gluttons for punishment and will last 


you for years! 


signifies the approval of the INSTITUTE OF STANDARDS. See page 33: 


15 


cea (EL DETTN aon 


116 


FREE 
1925 ATLAS 


With Maps o/NewEurope 


Webster’s New 
International 


The''Su 


Dictionaryisie: 


‘The entre work (vith FREE 1525 As) 
DELIVERED FOR $1.00 


‘monthly 


ED ABOUT ONE - HALF 


Pate With hdeckrning CBSO 


Exhibit Your Invention 
sat the.. 


EXPOSITION“ INVENTIONS 


Write for information 


THE AMERICAN INSTITUTE 
OF THE CITY OF NEW YORK 
47 West §th Street, New York City 


ZIP-ZIP 


"HOUSANDS of 
ante ii thos ee 
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The H« 
An Inglenoo! 


HIS oak bench is a 
useful piece of fur 
niture in almost any room or nook, espe- 


ally. in the hall, in front of @ replace 


‘An atteactive vet easily made bench 
ihe the replace of foe any inglenook 


in. wide at the top and 14 in. wide at the 
bottom. ‘They are sawed out to a depth 
of 3 in. at the bottom to form the four feet. 
‘The oval holes and scrolls are sawed with 
acoping- or jigsaw. ‘The pattern for one- 
half of these ornaments first should be 
‘drawn on paper or cardboard and cut out 
or folded over so that the other half may 
bbe made perfectly symmetrical. 

‘The cleats, D, are I by 114 by 9 in., and, 
after being fitted, are bored with a 3/16-in. 
bit and countersunk for 114 and 2-in, 
screws. The four triangular blocks, E, 


By J. T. Garver 


| A, is Lby 14 by 24 in; 
the top rails, B, are’1 by 3 in. and have 
beveled ends so that the top and bottom 
edges measure 19 and 1934 in. respec- 
tively. ‘The end boards, C, are 1 in, by 11 


have faces 134 by 2 in, 
After the bottom rails, 
F, are cut 1 by 2 by 26 in., the parts may 
be assembled in their relative positions | 
and any fitting and beveling done to make 
the joints perfect. ‘The top edges of the 
parts C, D, and E are beveled so that they 
are level with the rails B. The parts 
B, C, D, and E then are placed in their 
Proper position on the bottom of the seat 
bowrd A and are held 
in place temporarily by 


driving small nails 
through their inside 
edges. 

Now mark the edges 
of C3 in, up from the 


bottom, ‘lay on the 

bottom rails, Py 
and cut tenons in 
them and corre 
sponding mortives 
in C at the proper 

angle. When 
these tenons 
are driven 
home, the 


inside measurement betwoen the top and 
bottom of the end boards, C, will be 19 
and 23 in, respectively. "Four triangu- 


lar pieces, G, are fitted in the outside 
angles of F and C. 

‘Glue then is applied and the serews are 
driven home. Any surplus glue should be | 
scraped off carefully. 

‘After the glue sets thoroughly, the 
niece shouldbe well sanded, all 


sharp 


thoroughly, several coats being given. | 
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lL is difficult toappreciate the 
ifference between a Simonds 
saw and an ordinary saw— 
until you get BEHIND a Si- 
monds, 
THEN you will find that Si- 
monds steel, Simonds design 
and Simonds workmanship 
have combined to produce a 
saw thatSINGSits way through 


SIMONDS 


BLUE RIBBON 
HAND SAWS 


a board quickly, cleanly and 
easily, 

TheSimonds Blue Ribbon saw 
is typical of the quality that 
Simonds has been putting into 
cutting steel since 1832. The 
name Simonds on the blade of 
ANY cutting tool is your guar- 
antee of quality. It will pay you 
to insist upon a Simonds saw. 


SIMONDS SAW AND STEEL COMPANY 


“The Saw Makers” Fitchburg, Mass. Established 1832 


Branch Stores and Service Shops in Principal Cities 


SIMONDS 


dd 


Pronounce: I- MONDS 
SAWS FILES KNIVES STEEL 


7 
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Could she 
earn her 
own living? 


‘HE'S your daughter—and per 
haps you hate to think of her 
having to work for a living. 
Butthissortof thing does happen 
in very nice families—and too 
often. the giel is utterly unpre- 
pared for any well-paid occupa- 
tion. So she takes a poorly-paid 
job as sales girl, waitress or clerk 
“8 ee 
k's different when there is a 
Corona in the home, “A child 
who has learned to use Corona 
Four, with its standard office 
keyboard, can operate any office 
machine—and you've pi 
her with the best kind of an 
insurance policy against the day 
when she may Be forced to sup 
port herself. 
Corona Four costs only $60. Easy 
termsifdesired. Lookfor Corona 
in your phone book or write 
Corona Typewriter Co. Ine, 112, 
Main St., Groton, N. ¥- 


Y/ 


Storage “B” Battery 
itorage “B” Bat 
Mee Tees Indefnely— Pay for el 


a 
poet Se 
Nahe eae 
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lee You Can Make a Round Frame 


Solidly carved effect obtained easily by unique 
method of built-up construction 


LABORATELY carved as it ap- 
pears to be, the pictureframe 
illustrated presents no great diff 
culties in construction. Any amateur 
woodworker who is willing to take the 
necessary time and pains can duplicate 
it. ‘That is because its delicacy and 
beauty are not the result of carving the 


ign ouflof the Baal 


Although cherry was used, almost any 
close-grafhed eabinet wood’ will serve, 
‘The four main segments are cut with a 
compass saw from stock 11/16 in. thick so 
‘as to form a frame 414 in. wide and 2334 
in, in diameter. If available, a bandsaw 
oor jigsaw may be employed to good ad- 
vantage for sawing these. 

‘Smooth the segments carefully with 
spokeshaye and sandpaper. Using a 
sharp knife, router, and gouge, cut the 
edges of these parts, which are to form 
the front frame, to the correct profiles 
and make the }¢-in. deep channel, as indi- 
‘ated in the working drawing. 

‘The back frame is composed of four 
seementa ith ond $C. wide 
‘These are fastened to the heavier 
tents with glue and flatchended. wood 
screws from beneath. 

‘The keystone-shaped pieces that cover 
the joints of the front frame are let 
into corresponding mortises cut 14 in. 
deep. ‘The design on the keystones is cut 
‘with a small chisel and the background is 
roughened with a nail filed as shown. 

‘The main border design, one-quarter 
of which is shown, is cut out from 
stock 14 in. thick, the saw following the 
heart-shaped outline of each unit of the 
‘ornament. One segment is glued in each 
‘of the four circular recesses of the main 
frame and then the leaves are carved 
slightly on the surface, as made clear 
in the photograph. 

‘The frame may be finished in any way 
desired, but the one illustrated was var- 


nished and then gilded where marked in 
the drawing below. Finally a piece of 
picture glass 153s in, in diameter is fitted 
into the rabbet and the picture framed. 

Following the same general principle of 
construction, frames may be made any 
size needed and either delicate or hea 
as best suits the picture to be framed.- 
Wuuutas J. EDMonDs, Ji 


Details of the front and back frames and 
‘method of applying the carved eamentation 


Old Music-Stand Is Converted 
into Ornamental Tea-Wagon 
AY INDI- 

CATION 
b wat can be 
verting old and 
useless pieces of 
furniture into 
articles of real 
yalue is given 
in the ‘ac- 
companying 
photograph 
This isa. tea 


llac and wax.—H. 
CALDWELL, Toronto, Ci 


Wuen whitewashing, add a little salt or 
Kerosene to the mixture. ‘This will help 
prevent the whitewash from rubbing off, 


© This seat om a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 53, 
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PORTER 
Bolt Clippers 
ima variety of 

sizes and with 

a number of 


| 


H.K. PORTER, Inc. 
Everett, Mass. 
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Porters 
Bolt Clippers 
of Wire Cutters 


Husky, two-handed tools for cutting rods, 
bolts, heavy wire and chain, and for splitting 
nuts. Capacities up to 34" annealed bolts in 
the thread. Time and money savers. 


On everyWorkbench 


a PORTER Bolt Clipper will come in 
handy for a hundred and one jobs, from 
cutting curtain rods to fender bolts. 
They are used on production in th-usands 
of factories and power plants, on building 
and construction work and in gare fe 

able 


_ everywhere. They are invalu 
SEZ around the farm, machine shop 
= 


= 
‘oo and on the home work-bench. 


“te every Tool Kit- 


the PORTER Bolt Clipper meets emergencies— 
on railway maintenance and construction, telegraph 
and telephone work, building-wrecking, 
fire departments, road-building, lumber 
camps, mines, shipyards— 
wherever heavy rod, bolt, 

chain and wire cut- 

ting is to be done 

quickly and easily, 

a PORTER Bolt 

Clipper “saves the 

day.” 
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"HE Around the World Fliers took. 
nothing for granted-—they included 
NICHOLSON Files in their original 


file trade mark at most stopping points 
‘on their lengthy flight ! 


Around the World--in every nation 
where highgrade tools are necessities 
in industry--NICHOLSON Files are 
con sale. 


NICHOLSON Fries cut shacsly 
the fst woke Every ome 
(Gest sil Cane the be pode ot 
iit ana Care ofthe bese gr 
‘steel. then repeatey teed to 
heres teaching your Bands emily 
Kece rom defect 


mat ay pe ay 


NICHOLSON FILE co. 


NICHOLSON 
FILES 


~a File for Every Purpose 


March, 


[The Home Workshop 


Blueprint Contains Details of 
Kitchen Cabinet Work-Table 


[N THE kitchen a convenient, well- 

designed work-table is aa important as 
4 substantial, well-built bench ix in the 
shop. To build one ix not especially diff 
cult, provided a good design is followed, 
‘such as that contained in Blueprint No. 
27 in the Home Workshop series below. 

‘The new blueprint for this month (Né 
40) is a writing-desk in Sheraton styl 
‘This is illustrated on page 98, 


Complete List of Blueprints 
ANS one of the blueprints listed 
‘below. can’ be obtained. from 
Porutan Scinsee Montity for 26 
cents. The Editor will be glad to 
answer any specific questions rela- 
tive to ', material, or equipment. 
Blueprint Service Dept. 

Popular Selence Moni 

|| _''S00"Pourth ‘Avenue, 
Guytinen: 

Send. me. the blueprint 
prints, I have underlined 
Which T incloses =r. 

vite 
ie 


few York 


or blue- 
below, for 
+s 0nts: 
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SANDS LEVELS 


Built-in Accuracy 
for Builders 


HE factory built-in accuracy of Sand’s 

Levels is permanent, therefore dependable. 
Workmen who value their reputations won't 
trust themselves to adjust a level--they leave 
that to factory experts. The accuracy of every 
Sand’s Level is sealed in and double sealed. 
You can bank on it now—you can bank on it 
ten years from now. 


A Level Is Known by 
the Company It Keeps 


Just peek in the tools kits of the master 
craftsmen on any job—you'll find a Sand’s level 
most every time. Because these men know 
good tools, and because they won't gamble with 
their own reputations by using anything else. 


START THE SEASON RIGHT 
WITH A SAND’S 


At Good Hardware Stores Everywhere 


Wood and Aluminum Levels for Every Purpose 


SANDS LEVEL & TOOL CO. 


5849 Fischer Avenue - - - Detroit, Michigan 


© This seal on a radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS, See page 32 
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SUCCESSFUL 
MAN KNOWS THE 
VALUE OF TIME 


REMINGTON TYPEWRITER CO. 
a4 .~ Branches Everyahere 


Remington 
Portable 


The Recognized Leader ia 
Sales and Popularity 
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¢ Home Workshop 


| Breadboard Shaped like Pig Is 
Amusing Kitchen Novelty 


— 4 
| - 

“OR this odd-shaped breadboard, plane 
lF pe D 


smoothly a piece of Nard ‘wood, 
preferably maple, 18 by 24 Wn. and at 


least 1 in. thick. ‘ouline of the 
pig and cut, it/wi bpink-saw, al- 
though itis Bagbie fo Fave Lhe board 


bandsawed Al p 


8 fp. BRD in the center of tho 
thht the bard can be hung on a 
then tsp the edges smooth. Saw 

the mouth, work out the 
nd burn in the eye, 
of the tail with an old 
soldering iron or iron rod. Sandpaper 
thoroughly, finish with three coats of 
boiled linseed oil, 


WiLUs, West Kelso, Wash. 


Oak Hall Table 


or beveled corner joints. ‘The side pieces, 
G, are 214 in. wide and 4 ft. long; the end 
pieces, H, are 214 in. wide and 2 ft. 2 in, 
Tong. ‘They are nailed to thy legs in such 


‘a manner as to foryi a recess in, deep to 
accommodatathe Jap b ‘The inside 
sh jure\s in, by 


| jen tod, when it is fn place, 
: of fiber-board 2 ft. 2 in. 
ng, without tacking. Dark 

greqfef drill-habked, imitation leather ix 
cut Mt, 9 in. wide and 4 ft. 7 in. long for 


the top cover. It is lapped at the corners, 
pulled taut, and tacked every inch along 
the bottom edges of Gand H, 

‘The 14 by % in. by 6 ft. piece of ouk is 
cut into 76 blocks, 34 in. square, After 
being smoothed with file and sandpaper, 
these are set edgewise and split with a 
knife. The parts of each pair are kept 
together. Then the lower half of each ix 
bored or drilled with a small hole and a 
No. 18, 3%-in. brad is inserted, Attach 
‘one of there blocks 1 in, from each corner, 
as shown. ‘Then apply glue and stick on 
the outer half of each block. After the 
corner blocks are in place, mark the inter- 
vening spaces into even intervals and 
cive in the ornamental “nails,” which 
ean be done us you make them. 

‘These nails, as well as the imitation 
leather, are very durable. The table 
illustrated was built exactly according to 
these specifications and has been in every 
day use for 12 years. 

If desired, the fect, C, may be recensed 
from the bottom to take concealed ball- 
bearing casters. ‘The finish may be light 
golden oak or whatever oak stain is pre- 
ferred. —T. G. 


© This sont on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 
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But ONE Person 
in Three Enjoys 


Good Health 


At least 60% of physical and mental 
preventable and curable. In 
fact the life of most persons would be 
prolonged 15 years if they knew how to 
rule their health as they do their actions. 


misery 


People’ die of bronchitis, sixty-four 
Thousand dic of ‘pneumonia, seventy. 
fve thou die of Biey trite ity 
Mhowand die of respiratory ‘sease, one 
Indeed and i hand aie of fer 
Culoats approximately eighty-five thousand 
‘and more than ten thousand 

rouble, 
cidents and suicides, only a 
atage of these thousands should 


Ee. year more than ten thousand 


about one person 
health." And those 

ry ‘of right How 

likely’ be the ones: to. suc- 

Cumb to preventable diseases this Year. 
‘And they are the ones who should not die, 


ature ‘is, constantly warning you of 


impending sicknem, Seemingly” trivial 
tymptoms tell of serious troubles taking 
Toot in your body." And yet, ninety-nine 


people out of every hundred will absolutely 
Kinore these danger signals. As long as they 
are not flat on their backs, they will foal 

jemnselves into believing that they are all 


merce yu do nat unde 
pep 
fexcuses—ahe accepts no apologies, 

The Average Person Pays 

Thousands of Dollars 
in Doctor's Bills 

“Those who do not now Nature's methods 
of preveating nod curing gees ure Maa 
vtage of UE days each yest, To fac, 
tod tage the avertge Boru fa 
time pends 8.100. on deter and hoe 
Baal HAR, tow’ ot eee feos esos, 
tice gad other eapenses due £9 inca. 
‘Thewmands ol people cit iving halspowered 


(i 


ENCYCLOPEDIA of PHYSICAL CULTURE. {} 
‘New 6% Ealtion~ Completely Revised. 


POPULAR SCIENCE MONTHLY 


lives because they are ignorant of the laws 
of Nature. Many of these people will fll an 
tarly’ grave, when they might easily have 
lived to enjoy a ripe old ages 

hat would it be worth to you to be able 
to instantly identify in ite caries stages 


How to 


omens exhilarating health every day in 


become a 


the process uf teprodiction 
awe of sex ad atrings 
et dears of rome 
have healthy and vigorous children 
eat female disrdcte 


‘the hae and fet 


fly. fw of the matters 
ined ta the’ Encylopedia 


any sickness or disease that might overtake 
You or any member of Sour famiyt To 
Enjoy perfect health, almiont complete frec- 
dom from sickness, door and hospital bill 
ed no day of seri and 
Tworey, or salary Tont throu 
sickness? % = 


=== ==5" The Encyclopedia 
MACFADDEN PUBLICATIONS, INC. zi 
Depts P. & 3, Mecfadden Building | of Physical Culture 
150 trondways Now York Ch Seas 
Send. te ve vlan ofthe ney | invaluable. information’ on 
SESE MMC dtaeemuartome 1 fume, dit, cnc and 
Ror sat 'Su's0"at"" Wr ues morte th he ents | ydropathy for oth ‘health 
oh Pees th Ma 1 and beauty. building. It 

etn advance ee ee 
= | Etstment of the les of sc 

| theatesinment of vie man 
Occupation, | hood and womanhood, and 
Residence | “Seal parethood 
aan | _epther ith det fore 
Enslaved at H 
Business Address. . 1 
© tm 


tect dagnsand tea 

‘charts on anatomy and physiology. 
Te is neither dull nor technical, but is 

conpretees 

ee 


‘and complete in every sense, 
‘tfore of ermarr Macz 


fany idea how valuable it will be to you, of 
how many dollars it will help you save ea 
What, fori would it be wor 


stantly’ identi 
sickness that 


no ovpleal 
ey teat tbroagh sioence Grom 
“One of the Best Works on 
Health Ever Published,” 
says one writer 
nasa ben ia a, 


fading hie Reyetopedia of 
it 


‘a Macl 
lire 


‘hae Mie Meta 
neyetopedia going to be any 


HL cannot express 
ac of these reat cat bey 


A New Edition Just Off 
the Press 


Five bi editions ofthis popular work have been 
eghaseied, “And now the’ ath elt 
ha just come of he bresn This ea 

fat been completely ‘revised "at ye 
Scone af new ies 
lading has eem-changed 
‘kod ore durable tha eater 
{he ict edition of the Encfelopedia ever sued, 


10 Days’ Free Examination 
e Set—No Money 
Needed 


cn the Eeyclopedia 10-day exam 
‘Seire et at ho. expomme Vo. Sour Phere ‘no 

“leant to pays” fut lf the 
‘Sganon nd wte rl send the hee volumes to yb, 
SiBipeine char Tmspecti 
Eakin day tine the get Then 30 
fire payment, Additional parmefte may be made 
SC Yate of only Sion 2imonth until the cota 
ont of $35.00 tas horn pa 


Examine the Entire Set for 10 Days FREE! 
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What 


Reliahle 
Radio 


Means to You © 


° 
‘ALLAMERIcay 


Guaranteed 


Radio Products 
Prope tiers Sree 


Hepat type 3, 
Bip pe esi 


@ Anassurance that, when you 
try out a hook-up, you can rely 
on your instruments to give 
you a fair test. € A knowledge 
that each part has been put to 
such searching tests that its 


Spook & 


Univeral Coupler 

‘Antenna couplet cr tied, 5. £ 

‘ieeiormers BG. SUS 
Self-Taned 

RP Tranormer 


Weusd to suit the =D 


(See, Re100§5.00, 3-201A§5.00 


proper performance, 1 
conditions, is assured, In 


7 any 


short, a conviction that each ff "seee(20k=) 
individual part will continue to J Texte ree Gf 
do its work year after year 
TET oe 
"ke plese hon «aan wil 


the RADIO Ke¥ BOOK will 
icquasnt you with the essen 
tial facts of moder reception, 
and how to enjuy it at its best 
Ten cents —coin oF starnpe 
brings the KEY BOOK, 


RAULAND MEG.CO. 


Pioneers in the Industry 
2668 Coyne St. Chicago 


_ Largest Selling Transformers in the World — 
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‘The Home Workshop 


MANURE 


uit dieeetly out- 
side a collar wine 
dove, smal, 
‘andy ‘hotbed can, 
Dbeceared for com 
fortably, ‘The 
plants are reached 
by standing ono 
ub storage bin 


A Vest-Pocket Lighting Plant 
(Continued rom suse 108) | 


used, and for closets he uses 8-candle- 


power lights. ‘Two chasgings of 4 hours a | 
‘week are usually enoyffto edp the bat- 
teries fylly o ights 


lit overs 
‘wo 120-amjpere-houf batteries have 
‘uth ci irvq vo thad there should be 
fehta. Kt a 10-ampere charging 
», two days’ running will completely 

rest 


‘ore them. However, as one bulb uses 
‘only about 2 amperes an hour, one can 
see readily that in an evening very little 
current is drained from the batteries, 

It may be well to state that if the third 
brush of the generator is moved in the 
direction of the rotation of the armature, 
the charging rate can be increased, and 

‘The system described has been in use a 
year and has given all the service that 
could be expected of it. It will not, of 
course, give sufficient current to operate 
flatirons, toasters, and the like, but it 
gives a clean, white light at very low cost. 
It saves the work of keeping oil lamps 
lean and is much safer. 


A Decorative Desk 
(Continued from pace 94) 


AUE _Deawertent ra dowel, 3 
a acc a Se cane 
Hi Drawer guider (¢ 
wll rte 


234 by 
by 16, 
1 by 13, 


esti fr interior, 10, 1 required 
‘Pr Handles for top section’, M' desired, stock 
‘beam, 2 Feauire. 

"G0" “Hinges: 131m. wrought-brate desk butts, 2 


"SEE Dowels, 34 in. diameter 
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The Trimo Pipe Wrench is 
made with Steel Handles in 
sizes 6. 8, 10, 14, 18, 24, 36 


and 48 inches. Made in Wood 
Handles in sizes 6, 8, 10 and 
14 inches. 


7 Reasons Why You Should 
Buy This Famous Pipe Wrench_ 


IF you're a man who buys tools strictly on their merits and who 
cannot be influenced by the small difference of a few cents, here 
are 7-reasons why you'll want a TRIMO Pipe Wrench. 


1. You can make your TRIMO last for years and years because ALL of adie 


its parts are renewable. ‘This feature alone (especially of the 
INSERT JAW in the handle) makes TRIMO the cheapest wrench in 
the long ran. 

2. You know how annoying it is to have a wrench lose its adjustment 
in close quarters. TRIMO won't do that—the nut guards prevent it. 

3. Wrench frames sometimes break when put on a tough job. TRIMO'S 
won't—its frame is made of specially tested steel. TRIMO means 
SAFETY—always. 

4. TRIMO'S long, stel handle guarantees extra leverage—less exertion — 

5. Run your fingers along TRIMO'S deep-milled teeth—they WON'T 
SLIP—yet they WON'T LOCK on the pipe. 

6. Take a TRIMO in your fist—its perfect balance fairly tickles the hand 
of a good mechanic. 

7. We've been making and perfecting this wrench for nearly 40 years— 
your guarantee of quality, materials and workmanship. 


Whether you're skilled mechanic, radio fan, inventor, householder oF 
handy man—you'll find daily uses for « TRIMO Pipe Wrench. Once a 
buyer, you'll never stop being a booster. 


TRIMONT MFG. CO. 
Roxbury, Mass. 
America’s leading wrench makers for nearly 40 years. 


—TRIMo— 


© This seal on radio or tool advertnement signer the approval of the INSTITUTE OF STANDARDS. See page 33: 


POPULAR SCIENCE MONTHLY 


ser ng 


Een 


Trust the Name 
Remington— 
the Hallmark of Good Steel 


YOU can'e fell whether a knife blade 
is made of good steel by looking at 
ig feelingit, or blowing your breath ont. 
But if you could tell quality in one of 
these ways, you would always buy a 
Remington knife. 


For over a century Remington has been 
developing scientific, thorough, and.ex- 
act heat-treatments for steel. Reming. 
ton's methods of for ———— , and 
tempering insure Blades ‘with the ro: 
mutkably, keen, durable, and. uniform 
cutting edges which are a distinguishing 
feature of all Remington pocket cutlery. 


You will appreciate the practical advan- 
tages of Remington knives designed ex- 
pressly to meet the exacting require- 
ments of the carpenter and skilled me- 
chanic. Add one of these useful Reming- 
tons to your kit. Here are two practical 
patterns illustrated. Others in. various 
combinations of blades and handles may 
he seen at your dealer's, If he hasn't 
them he will gladly order them for you. 
Send for a circular describing Remington 
carpenter's and mechanic’s knives. 
Remington Arms Company, Ine. 
Enalated e 
‘New York City 


CS) 
25 Broadway 


Remington, 


Pocket 
Kaivss 


flee __Ammonidon Shotguns Game Loads 


Catlery 


‘Gash Reiners 


. 
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Home Workshop 
Chemistry 


Simple Fo mules that 
Will Save Time 
and Money 


\ 


| 
| "THE welding torch or by 
‘used with both acet 


ipe, when 

ie and oxygen 
of 7878" F. 
be attained 
heat of ap- 
jin the reach 


safe if a reasonable caution is observed. 

‘Thoroughly mix ferric oxide and alu- 
minum powder, using about equal quan- 
tities of each; a slight excess of aluminum 
powder is an advantage. Place this mix- 
ture in a conical container, such as an old 
tin funnel or crucible with the bottom 
hole covered with a piece of heavy paper. 

‘At the top of the powder spread about 
a half teaspoon of powdered magnesium. 
‘This Is topped with a level teaspoon of 
potassium permanganate heaped in the 
center. Make a depression in this heap. 

Fill a box with sand and on the mand 
place the iron to be welded. Make a 
form of the sund to surround the joint 
fon all sides except the top. Just above 


Dropping siyeerae foto the potas par 
Pcwne Los ‘set off the welding mixture 


the mold, place the thermite mixture, 
held by means of a wire tripod. 
Place from 4 to 6 drops of glycerine 
quickly in the depression of the potas 
sium permanganate and stand away. A 
stream of white-hot molten iron soon will 
run into the mold and form a weld. Large 
pieces should be preheated to redness. 


a ccs IN etc i: i i alk hi tebe gin Goatees, aa ies 
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To the Handy Man in Your Home--- 


so much longer nothing 
else will do. 


r A bit of sheet metal 
to cut and nail above 
the hot-water heater; it 
would ruin Mother's 
shears to cut it with 
them — and Dad's hands 
would get pretty sore, 

xe1 too. But a pair of Pexto 
Snips will make an easy 
job of it. They're built 


there is some minor —— for just that work, In- 


thing to be done, ‘The Foe 10 clude them in the list. 
front door may need re- rr . 
hanging or the hinges tightened, There's a call for gon ute belverdary ne ee 
a good ‘sturdy screw driver—and perhaps a keen- source of real pleasure 
edged chisel. It doesn’t take long when you get at to do these little things 
it—and our Handy Man takes real pleasure in doing yourself, aside from the 
it if he has good tools to actual money savings. 
work with. ; How proud Mother is 
How about fixing @ that you can do them— 
Grain for the refrigera- the enjoyment you get 
tor? That's something from it may make it a 
. for which Mother has real hobby—and an eco- 
been asking for months. homical one too. 
ERA good brace—like the "No more borrowing 
Sy Pexto Samson and @ srom Jones or Smith— {@ 
sharp bit—and it's done 45 these jobs come up. 
in ten minutes. Then Start a little Tool-Kit 
isn’t Mother pleased! * of your own. And just a hint—you can't go wrong 
A new lighting fixture rs on Pexto Tools. 


—the cord to the clec- Ask your dealer—and 


trie iron—hanging pie- 
tures—friend Handy Man is going to need some look for the Pexto Oval 


Ay 
good pliers to make those jobs easy. L shown below. - is 
And then those little emergency plumbing jobs— Se your assurance of get- 
= 


‘VERY home has its 
“Handy Man.” Per- 
haps it’s the man of the 
house; Grandpa; Junior; 
or maybe it’s Mother 
herself who is called 
upon to do those little 
repair jobs around the 
house, 
They seem to pop up 
every day, Each night Nos 
when father gets home 


the trap to the sink—and such like—no plumber for Hing Worth: Walle Teme: | 
a little job like that; a dependable pipe wrench and 
the Handy Man has earned his title again. 

One other tool he is’ 
going to want—a 
monkey wrench — really 
indispensable. Renewing 
washers on the faucets 
and a hundred other: 
uses. 

Then again home 
simply isn’t without a 
hammer. Perhaps it's 
chair-tips or slides to 
put on— curtain fixtures 
to put up—a crate 
to open.” There's a big 
difference in hammers, 
too. A good one lasts 


Booklets covering our 
important lines are avail- 


~ 


mmiseaka able for free distribution, 


Pexto Tools are carried by practically 
all progressive dealers everywhere, 


‘ 


The Peck, Stow & Wilcox Company 
Southington, Connecticut, U.S. A. 
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he Home Workshop} 


Easily Built Model Plane 


(Continnet from page 97) 


6: 
1 up ho thit the beams are straight, 
thik lide the braces one way or the | 


¢ 
axe, “er 


ye 


; 
Give us Telephones new = 
Following the war, when business and social life surged (apd 

again into normal channels, there came the cry from homes, 

hospitals, schools, mills, offices—“Give us telephones.” No 
‘one in the telephone company will ever forget those days. 


Doctors, nurses and those who were sick had to be given 


os oa mae? 
= 2 PRapetton 


telephones first. New buildings, delayed by war emergency, Pais 
had to be constructed, switchboards built and installed, cables BANRBE MEN? 


made and laid, lines run and telephones attached, 

‘The telephone shortage is never far away. If for a few years 
the telephone company was unable to build ahead, if it 
neglected to push into the markets for capital and materials 
for the future's need, there would be a recurrence of the dearth 
of telephones. No one could dread that eventuality so much 
as the 350,000 telephone workers. 

Bell System engineers measure and forecast the growth of 
communities; cables, conduits, switchboards and buildings 
are planned and developed years ahead of the need, that 
facilities may be provided in advance of telephone want. f 
Population or business requirements added to a community oS 


must find the telephone ready, waiting. sen Le 
Sm 2 : 


ruevaroR 
AMERICAN TELEPHONE AND TELEGRAPHICOMPANY. > 
AND ASSOCIATED COMPANIES 


BELL SYSTEM 
One Policy, One System, Universal Service 


E: . ting | to beams, 
$25.00 in PRIZES Merrie oa. isesin ren iueana intend | 


Tet Boice Help You Build Ie? after the glue has hardened, cut the pro- 


WING-DEAM, SPLICE 


truding parts flush with the beam. The 
should 


braces that cross each other alei 
be bound at their intersection. 
In the drawings three wire fittings, 
which look like hooks, are along each side 
of the frame. These are guides for the 
rubber bands (No. 3, Fig. 2). They are 
very important, for they serve to 
strengthen and keep the frime more 
rigid when it is subject to the heavy stress 
from the strong rubbers. These guides 
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YOU KNOW 
WHAT TO EXPECT 


[g)iB YOU BLY a box of candy made by a reputable 
manufacturer you know exactly what you are going 

to get. There is no guesswork, no uncertainty, no ga 

in candy that is made on a wholesale basis, The quality 

‘must always be the same, 

The difference of two degrees in boiling a 200-pound 

batch of candy will ruin the whole batch, But modern 
andy-manufacturers assure themselves against loss and 
insure uniform results by using Sees Heat Indicating, 
Recording and Controlling Instruments—the Sixth Sense 
of Industry. 

And by using Taylor's Home Candy Maker's Ther- 
mometer, you can make candy at home of the same uni- 
form quulity obtained by the manufacturers in making 
millions of pounds of candy. 

‘Whether you are in the business of making candy or 
steel, canning fruits and vegetables, or baking bread, if your 
manufacturing processes include heat treatment there are 
Hees Heat Indicating, Recording or Controlling Instru- 
ments that will help you get the uniform results that are 
absolutely essential to production on a volume basis. 


MANUFACTURERS 
IF your manufacturing problems require the indicating, recording ot 
ontrolling of heat, there ls type and syle f instrament in the 
Sees Line of 8000 varetics that will help you. 
Informative lterature on any type of instrument willbe sere you 
promptly on request, or our engineer will consult with you on the 
Epplication of Bow to your particular manufacturing problem. 


Taylor Instrument Companies 


Main Ofice and Factory 
ROCHESTER, N. ¥. U.S.A. 
Canaan Plant: Sees BUILDING, TORONTO 
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ouch right 
fhuman efiiency, = way in unfamiliar 
Metin: Sem 

To enable you to get 

the mow good fein 
your bath. 

oe Home et 
BakeOvenThetmom-  Forecastathe weather 
GecGandyThermom twenty-four hours 
SterSuparMeter'The ahead with depend: 
secret of accurate erable accurcy, 

‘isin cooking Pies 

Fe Wat Berens Toca outokeep 
Tohelpyoumainain the humility othe 
‘tempcratureinyour atmoyphere in yout 
howe conductive to correct at all 
food health 


Your dealer will show them to you. 
Ask us, on a postal, for booklets on 
any of the above. 


Fees Sphygmomanameter, Pocket and 
Office type 

Bees Urinalysis Glassware. 

‘Bees Fever Thermometers. 
Bulletins on request. 


THE SIXTH SENSE OF INDUSTRY 


cos Temperature Instruments 


ECORDING + CONTROLLING 


INDICATING + 


© This seal on a radio o tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 


IE plug is the key that un- 
locks the full possibilities of 
your receiver, No matter what you 
are getting off the air, you hear 
only what the plug lets through. 
Buy a No. 15 Federal Plug for 
your radio phones or loud speaker 


=> Fevemat Tenzront MANUFACTURING Con?. 
(£%\ Buffalo, N.Y. 
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if you want to know what your 
radio set can give you. 

Buy a Federal Plug today—also 
take advantage of the other 130 
standard radio parts sold under 
the same Federal iron-clad per- 
formance guarantee. 


Tests Show Ford 
Can Run 60 Miles 
on Gallon of Gas 


‘The amazing fact that a Font can run 
o miles on a allon of gasoline was recently 
Trought, to light thew tests conducted by 
‘America’s foremost em 

fincers. Great. strides 
Rave already boen made 
{im this direction by the 
recent invention of 
Simple attachment 
which ‘cam ‘be installed 
Ina few minutes withe 


ts and will send sample for 
Roday at 426-762 Eleventh 


The Home Workshop) 


Easily Built Model Plane 
(Contineed from gaze 12 
should be 34 in. in diameter. ‘The part 
that lies next the beam should be bent in 
aU shape so that the guide can be bound 
securely to the beam. 


peller hanger (No. 4, Fig. 
should be bent ina U 


1 drill, nail hangers, 
stronger than the 
bstituted. ‘The nail 
be made by drilling a hole 
‘through the flattened, 


‘~ 


commuted LEFTHAND, 


cee) PROPELLER HANGER 
ff ¥ 


wn? @ 


or wan 


eR FOR 
Cisne PROPELLERS, 


head of a 1-in. brad. The part that lies 
along the beam also should be flattened to 
insure a solid fit against the beam. 

For those who have scales, the frame 
should weigh about an ounce. 

‘The wings are built of two pine beams 
with bamboo ribs and wing tips. ‘The 
beams are 3/16 in. wide, 14 in. thick, and 
29 in. long, rounded onthe under side to 
lessen air resistance (No. 5, Fig. 2). As 
will be noticed in the sketches, the wing 
hhas a dihedral angle, that is, the beams 
bend upward at the center. Tn thia case 
‘the upward bend amounts to 1 in. (Fig. 1). 

‘To obtain this dihedral angle, splice the 
beams, as in No. 6, Fig. 2, or bend them 
carefully over a candle flame (No. 6), 
holding them about 1 in. above the flame, 
If the wood should be cracked or scarred 
in bending, be sure to reinforce tl 
weakened place by gluing and binding a 
piece of bamboo over it. 

‘The ribs are made of bamboo, 1/16 in. 
wide and_3/64 in. thiek, spaced 814 in. 
apart. They should be bound to the 
beams after the dihedral angle has been 
made, ‘The glossy part of the bamboo 


Se, Milwaukee, Wis. 


(Continued ow page 152) 
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“That’s all 
I need to know— 


It’s a 
Maydole Hammer!” 


OOK for the name “D. Maydole” stamped on 
the head. It’s absolute assurance that the de- 

sign, material and workmanship in that particular 
hammer is as near perfection as human skill, plus 
cover 80 years of experience, can make it. 
Ask any old-timer—he'll tell you there's “hang” in a 
Maydole Hammer that’s lacking in hammers less 
carefully made: There's years and years of service in 
the press-forged steel heads: There’s a grip in the 
claws of a Maydole that never lets go: There’s'a 
satisfaction in knowing that when you put a May- 
dole in your kit you've settled all your hammer 
troubles for a long time to come. 
In 1843, David Maydole—the founder of the business 

said: “I make the best hammer,” and from that day 
to this, we have striven to hold the standard set. 
If you are a hammer user send for our free pocket 
handbook 23B—it’s worth a lot to a carpenter or 
anyone who uses hammers. 


THE DAVID MAYDOLE HAMMER CO. 
Norwich New York 


© This seal on a radio or tool advertisement signifes the approval of the INSTITUTE OF STANDARDS, See page 33, 


mat watch buy You 
rer Just & mall payment down the 
Balance’ ia eaiy” MONTHLY payments. 
You use the watch while paying for i. 


Save 4 to % of Your Money 
By purchasing this Famous Santa Fe 
Speefal"Wateh. Not only are you sa 
money from ‘the present day 

watches, but 

Fe Special” 
and Term 


Ladies’ Wrist Watches 


This Atte dependable, Lady’ Welt 
Watch ted with geal 
movementa. Ae 


prices 0 
out can still secure the "Sant 

‘the same low prices 
(shave ‘made our watches 


imepiece 
Beauefal Ti-Karat white or green SOLID 
GOLD cases, Ask Yor New Watch Book 
showing Cases in all the new shapes and 
‘designs “Watch sent om approval and sal 

‘om payment, 
Send for Free Watch Book 
Clip. the coupon, fll out and receive the 
FREE WATCH BOOK. "All the newest 
‘watch case designs in white or kreem old. 
y shapes and. thin moslels are shown. 
‘Wear the 


ur examination, and” approval ithout 
peany down. Nothing to rs c 
‘witch before you buys 

Wrte for FREE. Book Today and 
Select Your Wateh—Mail Coupon. 


SANTA FE WATCH COMPANY 
380 Thomas Building, TOPEKA, KAN. 


i Oe ot the sata Pe Spi Ww 


Easy to Build Fast Model Plane 


(Continued from pase 130) 


should be on top, as in No. 5, Fig. 2. 

‘The bamboo wing tips should be 
curved over a candle flame. In order to 
have both wing tips of exactly the same 
shape, use a wide piece of bamboo in bend- 
ing, and split it into two pieces after the 
shape has been obtained. ‘Trim down the 
tips until they are 1/16 in. wide and 3/64 
in. thick, The tips extend 2 in. beyond 
the ends of the beams. 

‘At the end of each wing beam cut out a 
small piece of wood. Fit the end of the 
wing tip in place of this piece; glue and 
bind (No. 7, 


“THE wing is covered on top with tise 
paper attached to the beams with 
banana oil, Glue, although heavier, 
may be substituted for the oil. First, 
take a piece of paper large enough to 
overlap 1 in, on the edges. Apply banana 
oil to the middle rib and lay the paper on 
it immediately. Allow this to become 


thoroughly dry and fast before attempt- 
ing to proceed with the covering. 
‘Now, apply the oil to the beams, 


‘constructed like the main wing, 
ly difference being in the mai 
‘and the dihedral angles (No. 10, 
ix. 2). The main beams of the elevator 
are of bamboo, 1/16 in. wide, 1/32 in. 
thick, and 8 in. long, placed with the 
glossy part on the under side. The ele- 
vator tips extend 2 in. beyond the end of 
the main beams, thus making the over-all 
length 12 in. ‘They are 1/16 in. wide and 
1/16 in. thick, and the ribs 1/16 in. wide 
and 1/32 in. thick. 


"THE dihedral angle, amounting to * in. 
between the ribs, should be placed 
only in the front beam. ‘This should be 
done after the framework of the elevator 
hhas been completed. The dihedral angle 
here is very important because a good 


| flight is hardly possible without it. 


‘The elevator, which is papered in ex- 
actly the same manner as the wing, should 
weigh no more than 1/10 oz. 

‘The propellers are carved out of solid 
blocks of wood, 54 by 114 by 12 in. (A, 
Fig. 3). Draw diagonal lines from the 
‘opposite corners on the wide sides of the 
blocks (B, Fig. 3). ‘Then with a knife cut 
along these lines to make the propeller 
blank @C). Before actual carving is begun, 
it is advisable to force a hole for the pro- 
peller shaft through the hub of the blank. 
‘This may be done by working through a 
straight piece of wire or by drilling. 

Start cutting as shown at D, Fig. 3. 
‘The upper side of each blade should be 


‘lat or slightly cambered. It should be 
finished, except for fine sandpapering, be- 
fore the carving on the under side is be- 
gun (E). After the final thickness of the 
blades has been obtained (F), the tips ean 
be rounded to a more graceful shape (@). 
‘Then finish off the propellers with fine 
sandpaper. 

One propeller should be left-handed 
and the other right-handed. ‘This is neces- 
‘sary because the propellers must revolve 
in opposite directions on the model to keep 
it stable in flight. 


A WIRE propeller shaft should be thrust 
through the hole in the hub of each 
propeller. Slip a few washers over the 
protruding end, then end the wire, as in 
No. 11, Fig. 3, and force it into the wood. 
‘The shafts extend from the under side of 
the propellers in this case because the pro- 
are pushers, 

lance a propeller, make a small 
ler, as in No. 13, Fig. 3, which 
the propeller to 


|. Sandpaper 
blades balance, ‘The total 
the propellers should be about 


fasten on the 
‘wing and elevator by rubber bands, as 
indicated at No. 9, Fig. 2. Be sure that 
the front edge of the elevator is toward 
the nose (Fig. 1). Attach the propellers, 
as in No. 12, Fig. 3. 

‘The power plant is furnished by 10 
strands of 1¢-in. flat rubber attached to 
each propeller." The rubber should be 
strung #0 as to have a sag of two inches. 
If one cannot secure 34-in. flat rubber, six 
strands of 3/16-in. flat rubber on each pro- 
peller will serve equally well. Square 
rubber may be used, but it is not the best. 

In flying this model, remember that it 
is a pusher type, and, unlike large air- 
planes, the small wing is in the front. 
‘The initial flights should be attempted on 
a fairly calm day. Wind each propeller 
100 times. Launch the model with a 
gentle thrust slightly upward. 


D2 NOT be discouraged if it does not 
‘ly well at frst, the trouble is prob- 
ably in the adjustment. If on the first, 
flight the model tends to point downward, 
it has insufficient elevation. To remedy 
this move both the wing and elevator a 
fraction of an inch forward. If, on the 
other hand, the model should tend to climb, 
too rapidly and stall, move the wing and 
elevator backward slightly. 

After one has obtained steady flights 
with the model, the rubber may be wound 
up until it has a double row of knots. If 
fone has a winder for winding the rubber, 
better results will be secured. 

Under fair weather conditions the model 
should remain in the air for about 100 
seconds and fly several hundred feet. As 
you become more experienced, you will 
‘soon learn to adjust this model so that it, 
flies at its best. 
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DE FOREST 
leads again 


Another jump ahead! 
Just out—first in 1925 


DE FOREST'S greatest triumph. 
‘A truly remarkable advance in 
case of operation— beauty of tone 
selectivity distance range. It uses 
tube detector instead of crystal. 

You should see and test this in- 
strument before you buy any set. 
Its refinements and improvements 
are too many to tell here. 

Ask your nearest De Forest dealer 
to bring it to your home and show 
you how simply and perfectly it 
operates. It will be hard for you to 
let him take it away. 

Price Range S138 to $300 


THE NEW 


DE FOREST D7 


REG.ULS. PAT. OFF, 
Made by De Forest Radio Company, Jersey City 


© This seal on « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 33. 


yp to Schoolat Homer 


re ~ 


HIGH SCHOOL 
COURSE IN 
TWO YEARS 


High School train: 
UBS face of ths hed "But se 
ace of this Baty 
fin Femove it, Let the American 
help you. 


Plete, simplified and up-to-date. It 
‘covers all subjects given in a resident 
‘school and meets ail requirements of 
a High School training. From the 
first lesson to the last you are care- 
fully examined and coached. 


USE SPARETIMEONLY 
Most people idle away fify hours a 
week. Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
resent handicap within fie years. 
‘You will enjoy the lessons and the 
knowledge you will gain will well 


oot tiars | Dresl Ave @ Sith 8, Chiegs 
‘me fall formation on the wutiect checked 
Scathow you wipe win ancoea’ 
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Old Auto Engine Drives Machines 


| 
‘THE owner of 1 small carpenter-con- 
tractor shop in a Mid-Western state 
installed power for his machine tqols by 
| utilizing an old but sound auto dhgine. 
‘The engine was overhauled and) then 
mounted on two concrete sta 
capped with channel iron. 
Being of the heavy, flat-f 
flywheel is belted ai 
pulley overhead. 
lated from the left si 
ratchet servin 
Position. 
same coxa! ya 
‘The ott Jevehopy ft hp. ft 1200 r. p.m. 
Tht watpr-cholths system is simple, 
raft rather frique.. ‘The circulation pump 
i Nonnectdt by pipes with the outside 
oder illusfrated in the smaller ‘of the 
accptipanyhig photos. ‘The hot water 
figs an outlet in a series of small, closely 
pydced' holes drilled in the upper hori- 
“Ontal pipe. To this pipe a section of 
\j-in, mesh-wire sereen is soldered. A 


“THis teeter-totter will appeal to any 
boy or girl. It is sturdy, agkident- 
proof, and comfortable. 

‘The materials required are: 


The plank is shaped at each end with a 
draw-knife. The round post is smoothed 
up and cut in half. One end of each part 
is reduced to 2 in. in diameter for a dis- 
tance of 2 in. ‘These round tenons are 
driven into 2-in. holes bored through the 
center of the plank ends 20 in. from the 
ends. A hardwood wedge is driven into 
each tenon from the under side and the 


How to Build a Strong Teeter-Totter 


od 


trough of sheet iron at the bottom col- 
lects the cooled water, which ix drawn 
back into the engine by the return pipe, 


pieces also are toe-nailed for greater 
security. Sections of broom handle are 
‘set through the uprights to serve as grips, 

‘The support is built up of 4 by 4 in, 
legs, which rest. in pairs, like A's, upon 
two bed pieces of the same material, The 
bearings are cut from 4 by 6 in, pieces, 
The axle or pivot in a piece of 4 by 4 
nailed to the under side of the plank at 
the exact center with the protruding ends 
made perfectly round and saturated with 
grease. Notehes in the 4 by 6 in, pieces 
form the bearings; these also should be as 
smooth as possible and well greased, 

‘The plank wood should be without 
knots or flaws of any kind and straight 
grained so that it will not warp. Test it 
for balance and if one end is heavier than 
the other, hew that end down until the 
balance is perfect. Give all parts a thin 
priming coat, and two coats \ol good 
paint, or fini with spar |yarnish, 


HIS spri 
T ranpenpal 
baby” ib or 


swing A sup- 


ail xewed 
strength. 
The 


for 


bottom — 
portion or erib proper is of 20-oz. duck 
sewed to form a compartment about 8 in, 
deep. The iron ring at the top is fastened 
to a spiral spring hanging from the porch 


ceiling. The mosquito-netting cover is 
made of four triangular-shaped pieces. 
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=; gg e 
FE ASTCSTNENY 
o Repair Punctures 
ULCANIZE FIRST 


and make 
IT LAST 


Get Your Vulcanizer Now— 
you may need it this week 


re is no better than a Ford when it comes to punctures. 
to happen to anybody. But you can be prepared for 
early three million motorists who 

ers in their cars. They want to be 
manent repair when they get stuck 


Why the Shaler Is 
Quicker and Easier 


prepared to 
on the road. 

One such experience more than offsets the small cost of the 
vulcanizer, and is the most convincing evidence of its conven- 


ience and’ dependability. 
ts Only $1.50 


Get yours today at any accessory dealer, garage or 
hardware store. ‘They all carry the Shalér'in stock. 


no knife to cut a patch 


sone i C. A. SHALER CO. 
Executive Offices and Factory: 2100 Fourth Street, Waupun, Wisconsin 
Branch Factories: Beeston, England, and Montreal, Canada 


5 MINUTE VULCANIZER 
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asy! To Own 


A LATHE 
somo 


Easy Payment Plan 
on This 16’x6’ 
Quick Change Gear 


South Bend 
Screw Cutting 
LATHE 
Only $466 Complete—orner rates as Low as $197 on Terms 


Our easy-payment plan enables you to use your South Bend Lathe while 
¥otyars paying for it, You make a payment down, and the Lathe is shipped at once on 
$0 days"trlal.” Convenient monthly payments may be arranged for the talance. In this 
way the Lathe helps eam its own cost, and you secure the same high quality product used 
in America’s leading shops. 

32 Major Improvements—tncreased Accuracy and Efficiency 
‘The New South Bend Lathes embody 32 major improvements made in the 
last two yearr—all insuring extreme accuracy, efficiency, economy and convenience, 
More than 31,000 South ead Lathes in: we 4 


mane am wons | CATALOG FREE! 
Showing 96 Stylee—All Sizes 


SG'tint ote Sk saute, tn, 
Certiemens 1 
Tae your tctary pln and terme 
7 He ws send you a copy ft Fre Book. Then 
fee tasne H you can select just the Lathe you need. "Compare 
te moneycerving prices and Uberal terms Sich 
I what others offer. "Write or send coupon today. 


Pets ia ee Cataog 
ell | 
» 4 South Bend Lathe Works, #7,5‘ius's™ S75 


Ares 


140-page Book full of life 
size ‘ruled forms, each one 
completely filed in. ‘The an. 
‘swer to problems of account. 
ing and’ record keeping for 
any busines or profersi 

Send forthis FREE Book today 
John C. Moore Corporation 

Established 1839 
aia0 Stone Se Rochester, MY. 


10 Days Trial—5 Years Guarantee 
Sere Saw vee 


‘Catal 
em 
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Discarded Flashlight Cells Serve 
as Radio A Batt 


RADIO receiving stare with 
L}s-volf tubch mayf be shyfplied with 
A-batiery Aurnend fro t cells 
that hyve Ppecpmy tov their 
Gignal pufpos, It st retaitd enough 


6 jice’| to light small tubes. 

These Wisearded cells usually 
nay be had for the asking 
om a friendly dealer. 

In connecting 
‘these cells in paral- 
y, Jel, I place them 
in’a small box of 
three-ply veneer 4 
by 236 by 14 in. 
‘The hinged lid is 


ego cet 

dein. strip 

Sing ira make soring brawn 4 ine 
Jong, as shown. 


‘This connector extends 34 in, beyond the 
‘end of the lid, opposite the hinge, 

‘A similar strip on the bottom of the box 
serves as the negative contact piece. 
‘Small binding posts are soldered to the 
\4-in, extensions so that the battery ean 
be connected easily and quickly with the 
set.—Guonce DeaN, Bloomington, Ind. 


Slabs of Bark Decorate Porch- 
Rail Flower Boxes 


2 4 Z Ses m 
AA IN 


crudity of plain 


flower boxes, pone 
of bgrk frofa fall tree and 
eather} £0 fe foxes with shingle 
Th fig fail, when the plants are 

pra 


te 
ff 
(oF the winter, the box will 
iptied and stored in the basement 
the ffllowing spring —Lounur Os- 
in, Neb. 


Paper Forms Wind Break and 
Spark Screen for Pipe 
hen 


“fe 


burps | 


at 


EN who smoke) 
‘a pipe qut off 
doors find that 
the win 
the  tohac 


y, Dit a simple 
ld. protector can 

be made from a serap of paper wrapped 

about the bowl two or three times and 

twisted into a quill, as illustrated. 


‘Warre lead (in oil) mixed with whiting, 
which is a powder, makes a putty that 
dries hard and sticks fast. 
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There’s more life in 
Eveready Batteries 


Buy Eveready “B” Batteries and you get elec- 
tricity in its surest, safest and m 


EVEREADY HOUR 
EVERY TUESDAY AT 9 P.M 


Evereadys make "B" Battery 
f what it used to be. 

There is an Eveready Radio Battery for every 
radio use 
NATIONA 


Radio Batteries 


—they last longer 
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Small Ornamental Candelabra 
Turned from Wood 


infaiameter, 
and Mhs a 3,-in, 
© thealpright. ‘The standard is 
| turned from. a 

piece 136 in 

| square. ‘The four 
outside candle cups 
are turned as de- 
tailed, and fast- 
ened to the stan- 
dard by means of 
brackets cut with 

a coping-saw. The 
enda of the brack- 


| ue 


AW 
EY 6) 
Prince of the Air |\\; 
py ky ota 


EAGLE RADIO CO. 


Makers of \" _ + 
The Famous Models AandB | HNN IM Gic,ontsnd one mall dowel is used 
EAGLE NEUTRODYNE i“ bt hole dA Ugo rite xd is 
in dhamovert fr the othece 1g 
RECEIVERS || five candles of the same size are used, the 
inuaewauenietnienicn 
fe epi fot 3m or a 
the holes the four gute tandle-hotiem 
Eagle Radio temadsalide beater than ties 
Arta Pcs “All the farmed pleces ure polished ith 
shatnc inthe lot after ler hes best 


applied and allowed to dry. Felt is glued 
on the under side of the baxe.—E, E, 


Surface Gage Made Cheaply 
from Auto-E: 


Deafness| AGENTS... 


Se : 
z poe ar discarded dry cell, 
° = Zr the cotter-pin hole 
in the stem bei 


in order to take the 
. BENTLEY, J 


enlarged slight! 


f 


Seno Benes ae 
mea inet cei Haas 
See ae 
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| Fun indoors ~ 
with a Radiola 


Good music, a glowing fire . . . comfort! Jokes, 
speeches, songs, dancing . . . fun! The best times 
EE of the winter, right at home, with a Radiola. 


Everywhere —city, suburb, and faraway farm— 
Radiola Ia will bring in music and laughter— 
news and exciting new interests. It is low in cost 
—but big in performance, and with its four tubes 
it gets distance on dry batteries. It brings in pro- 
grams from the country over, brings them in 
always clear—always real! 


“There's a Radiola for every pune” 


Rall IL. Wh ovo Radotrone WDE 
Shdietuphowes. € eae buy at 


‘Addi, Radiola Balanced Tagaailet 
"Amelie wich two Radiant se 
‘ke a one et 
aS Soe j 
RADIO. CORPORATION e 


‘Oe AMERICA 
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a 
It’s Easy to Build 


a five tube radio frequency receiver when 
} you use the Freshman Masterpiece Kit 


POPULAR SCIENCE MONTHLY 


TUNED or a F 


WILL NOT 
[escniare 


NO Neutralizing OR 
Balancing Condensers Required 


when you build with this 


kit to produce a radio frequency receiver that will 
|} bring tn even the most distant stations with the volume and clarity of locals. 

So aclective that stations can be brought in day after day at the same dial 
settings. A set that will be the equal, if not the superior, to any 5 tube 
receiver on the market, and what's more, it's extremely simple to operate. 


Kit consists of 3 Masterpiece Tuned Radio Es $ 


jueney ‘Units carefully "matched and balanced. 

Complete with wiring diagram and oat $ 

for building any 5 tube tuned radio frequency re- 

ceiver and also drilling template for proper mounting, 
srry Feehan Maser en Tyademeste— 
ed echt hd eck tiie Simsd ay 
‘At your dealers, otherwise send purchase price 
‘and you will be supplied without further charge. — @ 


| (Chas. has. Freshman, o-In¢, 


FRESHMAN_ BUILDING 


IL 240~248 West 40TH ST~NEW YORK.N'Y. 
eee 
AMAZINGELECTRICIRON 


Burns821HoursWith- 
out Getting Red Hot 


New York —A new kind 


AMBASSADOR 


Low Loss Products 


Electric Tron ju 


Semastate the Brite 


March, 1925, 


‘he Home Workshop) 
How to Build an Ornamental 
Bird House and Bath 


BEDS bring animation and life into @ 
garden. ‘They always can be at- 


tracted if provisions are made for their 

safety and comfort, 
The bird house illustrated is made by 
mounting a wooden pail on a pole and 
‘The platform projects, 


providing a roof. 


‘Garden bird bath on wooden w 
rd house for wrens 


r two 
Je, and. 


of a pan cut from 
id mounted on a 


EACH LEG MADE OF 
HOS FSonnes: 


How simple 
(Sod bathe indicated in theve ‘details 


Ja to build the bied house 


‘wooden stand with legs of the shape illus- 
trated. For strength, each leg is com- 
posed of two thicknesses of 1-in. boards 
nailed togethor with the grain of one 
piece running at a slightly different angle 
from that of the other—C. L. MELurn, 
Fargo, N.D. 


Tuk hest methods of building an auto 
speedster will appear in the April issue. 
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A Special Offer! 


An opportunity for radio fans to save money in buying 


Celoron Panels and Vulcawood Cabinets 


are making this special introductory offer to 
make new friends for our products and for the 
dealers who sell them. 

Celoron is the standard insulating material among lead- 
ing radio manufacturers and it is the choice of nearly 
a million radio fans. It is made by the oldest and 
largest manufacturer of vulcanized fibre and laminated 
technical materials in the world. In spite of these facts 
there are many fans who never have had an opportunity 
to see and use this popular insulating material. Many 
others have never heard of the Vulcawood Cabinet—the 
new cabinet of bakelite. 

For a limited time, we offer you the privilege of buy- 
ing these standard, well-known parts direct from our 
factory—at special introductory prices. Orders will be 
accepted subject to the conditions outlined below. 

‘This offer expires on April 30, 1925. 


Your money back if not satisfied 
If your dealer does not stock and carry these parts, you 
may select a cabinet, and the panel to fit it, at the special 
introductory prices quoted. 

In return for this privilege we ask you to send us 
your dealer's name and the names of three of your 
friends who are radio fans. 

‘We shall refund your money without a whimper if you 
are not entirely satisfied with the goods when received. 
No red tape—no delay—no questions asked. 


NEW VULCAWOOD CABINET 
the only bakelite cabinet made 
‘This new bakelite cabinet insulates your entire 
set. Tt protects your delicate instruments from 
dust and dirt. It eliminates troublesome body 
‘capacity effects. 
‘The Vulcawood Cabinet is grained and colored 
to match beautiful hand rubbed mahogany. It 
‘comes packed flat and is easy to set up. 


‘Vuleawood Cabinet 
Siren “Lint Prices 


“Special Prices 
10 31.95 ced 


3 
mE $3 
DIAMOND STATE FIBRE COMPANY 
Bridgeport, Pa., and Chicago, IL. 
Branches In Principal Cision “Toronto, Cansda—London, England 


CELORON RADIO PANELS 
universally endorsed by radio experts 
Celoron will help you get better results from 
your radio hook-up. Tt will give your instru- 
‘ments thorough, leale-proof insulation. Tt will 
help you get greater distance, greater volume. 

‘A Celoron Panel will not soften with heat 
cor deteriorate with age as do rubber and com- 
Position panei Te retain its beauty and ita 

ting properties indefinitely. 


ist Prices” Special Pricew 
x ‘shoe ‘s'00 
irs 4 100 
Bp ries 3 100 
is} Tei. % 109 
: cH 1oe 
: s Tee 
Bp iex 4 Poe 
: a 200 


If your dealer does not carry 
Celoron, order by mail 
Riodatg please follow these simple direc- 


1, Indicate on the coupon the size of the 
‘panel and the sise of the cabinet you want. 

2. Print in your name and address carefully. 

3. Clip out the coupon and attach it to 
plain sheet of white paper. 

4. Mark on the white sheet the name and 


6. Mail all papers to the Diamond State 
Fibre Co,, Bridgeport, Penn. 


at 


DIAMOND STATE FIBRE COMPANY, 
Dest. 101 

Beideeport, Pennsylvania 

Please send me prepaid the following items: 
Celeron Panel Size No. Price $ 
Vulcawood Cabinet (without panel)SizeNo, Price 
‘Check attached : Total $ 
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EasytoDrawCartoons 


When Shown in the RIGHT WAY 
ame the clever genome apd ene rts 


Ee aah ee eee 


Is af Cartons a al Stan 
WE W. L EVANS SCHOOL OF cARTOONING 
{52 Leder Sung lentand, On 
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The 


Wuex the prope! 
method is followed, 


can repair 

stepa with very ty 

only the first and perhaps §he 

give way, To replace 

the step itself is a rir) 

minor repair, but {lit 
icgly — 


width of the step 
or tread, not ine 
cluding the nosing, 


‘How the new “string” is aid out 
‘and used to patch old porch steps 


or projecting overhang. Make a pattern 
of cardboard or thin wood from these 
dimensions, as illustrated. This is known 


Watznoanp, which 
is now used to such 
a large extent 
making repairs 
around the home, usually is finished by 
painting. It takes paint especially well 
40 that a good finish is insured if ordinary 
care is used in wielding the brush. 

‘Most wallboard is primed and prepared 
for painting by the manufacturer. In 
ease the wallboard is not primed, it ix 
always necessary to coat it either with a 
thin varnish or a glue size. 

De the painting, if possible, before the 
panel strips are nailed in place, unless the 
stripa are to be the same color as the wall- 
board. 

‘The preferred finish is usually two 
coats either of flat or full gloss paint, 
although one coat of dark paint may 
cover sufficiently. ‘The first coat should 
he thinned with raw linseed oil and tur- 
pentine. After it is dry, fill all the holes 
and cracks with putty, colored to match. 
‘The final coat should be applied as it 
comes from the can. 

For a still better result, a first coat of 
fiat paint may be followed by one or two 
coats of enamel. The enamel may be 


Shipshape 


as the “pitch board." It is well worth 
while to make such a pattern even for a 
small repair job. 

Lay this pattern on a new board of the 
proper width and not less than 134 in, 
thiek, preferably white pine, cypress, or 

‘other wood that is relatively 
durable when exposed to 
moisture. Then mark out 
thesteps as indicated and 
allow for a slight fall of the 
treads to run off the rain. 
Cut out the new 
piece of string 
neatly. Rip the 
board,ifnecersary, 
to make it exactly’ 
the sume width 
the old string. 

Having removed 
the steps and risers 
at the bottom, 
place the new piece 
aguinst the old and mark where the old 
is to be cut out. Now prop up that 
side of the steps and cut out the old 
string. Nail a d- or S-ft. length of rough 
lumber on the inside of the old string 
after cutting the bottom to fit on a flat 
stone, some brick, concrete, or whatever 
is used asa base for the steps. 

Fasten in the new section of tring 
‘with nails and replace the old steps and 
risers, if considered in good enough con 
tion, or make new ones. If neatly done, 
this ‘repair will not be noticeable after 
the new wood is painted —A. E. ELUNO. 


left glossy or rubbed with a fine powsl 
pumice-stone and water or oil to 


N 


jl, 
smooth finish 


by the use of a de 
to that found, in so 


ne hbspitils 


stretched until the 
‘other hole can be 
passed over the 
opposite door 
knob. 

‘This prevents 
the doors being 
locked, but they 
will stay closed if 
shut tightly and no sound will be made, 
not even the click of the spring catch,— , 
near Wetcn, Oklahoma City, Okla. 
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Chicago Kansas City 
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Montgo 


Radio Headquarters 


Why not buy your set or parts at Radio Head- 


quarters? Only tested and approved radio equip- 
ment is sold. Every set sold by us is guaranteed 
to give satisfactory results. 


‘The best Radio Experts made 
this catalogue—men who devote 
their entire time to Radio—who 
are up to the minute with every- 
thing new, who tell you the best 
hook-ups, who have selected for 
you the best tested parts, who 
have chosen the best sets—so 
simple that you yourself can 
easily install them—so reliable 
that we guarantee them to give 
satisfaction, 

Write for your copy of this 
Catalogue. See for yourself the 


ESTABLISHED 1872 


meiy 


low prices. Buy your radio at 
Radio Headquarters. 


Our 53 Year Old Guarantee 
Ward’s has dealt with the Amer= 
ican people for 53 years under @ 
definite guarantee of ‘Money 
back if you are not satisfied.” All 
our Radio sets are guaranteed to 
give satisfactory results and back 
of this guarantee is a proven reli- 
ability that for 53 years has not 
been questioned. Address our 
house nearest you. Dept. 5-R. 


Ward &Co. 


The Oldest Mail Order House is Today the Most Progressive 


St. Paul 


Portland, Ore. 


Oakland, Calif. Ft. Worth 
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cry 


BUILDING TRADES 


NEED TRAINED MEN 


Thousands of good positions 
at good salaries 
HE building. trades 
are still booming. 
Trained men are in de {™ 
mand at good salaries. 


Government experts 4 
cetimate that | 
Billions of 
dollars will 


— 
Seiyee 

"Talay the most vital peed of this grest 
building program 4 men 


‘men vwho can step right in and do the skilled 
wrorktha butlingtoosraction reaste 

‘There is a simple, easy, practical way 

which you cam Prepare fora better 4 
ogy ats bigger salary. You can do it 
righ a ho Ane gine, noma 
imhere you live, through the Terma 
Correspondence’ Schoo 


und your 

comfarts, the 

‘would Tike thea 

Mail the Coupon for 
Free Booklet 


‘Wise - ores 
iy . 
Fees eli imi hid ed ii oe, 


Pi i 
FREE! sowni as Te 
free ewell toese BREESE ES | 


seaigsgeeiaiSe 8 $5000 to $15,000 a Yeart 
Se 


CODINGTON SCHOOL OF DIAMONDS. 
2457 Sunnyside Dept. 202" Chicage, I 
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Better Shop Methods 
Kinks that Have Saved My Time 


By E. G. Fellows q 
'D, YOU must have worked on the ted. This is a job 
for the helper or —! 


Byramids!” remarked Joe, as he 
stopped to watch me put the fin- one of the appren- 

ishing touches on a slot in a boring bar. tices. 
“What makes you think so? For facing and 
‘Oh, because you're always up to chamfering nuts I 
kind of a stunt that’s all hhave on hand sev- 
eral. sizes of nut 


arbors similar to 
that shown, A. 
thread is cut on 
each end so that 
fone arbor will serve for nuts of two 
different sizes, ‘These arbors are held 
in the chuck by gripping the centfal 
portion. 

I save a lot of time and valuable too! 
steel in lathe work by making up special 
forms of tool bits for lathe toolholders. 
en OF epume, there are estanine wars 

crn forged tools are preferable. When mak- 

eo ing a forged boring tool I prefer the shape 

shown; the feature being that the taper 

comes on top where there is most room 
and adds to the stiffness of the tool, 


March, 1925 


tent by arranging 


Divider mars new 


FPO Poring small hotes 1 make up toa 
bits as needed for the toolholder. In 
the illustration below are shown a boring 
tool and one for outside threading. 

When boring large bushings and in 
similar work I find the toolholder makes a 
rough-and-ready tool where the length of 
the holder is sufficient to reach the entire 
length of the bore. A toolbit is bent to an 


SLOPCUTTING METHODS. 


WorJ) Wor. angle and the nose is ground for bo 
~ (2A tool used in this way will take a mu 
4 tional boring 
Psp tool, and where there is x lot of metal to 
v8 be removed, its use saves time. 
on When I have a threading job to be 


done in an old lathe without a. dial 
indicator and the 
lathe has to be 
stopped \ for any 
¥ T we a 
divider to mark 
point from which 
to make a new 
start, instead of 
running back to 


NUT AND WASHER RACK, 


| chine, and 1'd much 
rather finish it up 
‘with my set of four 
chisels. You have 
to drill holes to get 
| the stoeke out, any- 


way.” é the first mark, 
‘The chisels 1 use nS TOOL — which is the usual 
are illustrated nt et. the 
hove. Gele te any 
‘Shert pieces. of aon a Siro number of equal 
| enannel tron of ait Bane, inches, according 


ferent sizes help to 
speed up work on 
the drill press. For 
holding shafts and 
other round work these irons are about as 
‘good as a V block where extreme accuracy 
is not a factor. ‘They also are handy for 
holding many small, odd-shaped pieces. 
| Hf desired, they can be planed on the 
bottom inside and out, and along the top 
‘edges for holding round work parallel. 
‘Speaking of saving effort, there’ 
nothing that takes more of a man’s time 
) than looking up bolts, nuts, and washers. 
Thave solved this problem to a large ex- 


to the lead screw 
and the number of 
threads to be cut, 
as shown at the 
top of this column, and run the carriage 
back to it. 


‘BORING-TOOL FOR SMALLER HOLES 


‘Toole for slotting. boring, and threading: 
werk halding frturen and handy shop racks 


Few shops have extension handles for 
taps to get into inaccessible places, as in 
certain auto-repair work. Often holes of 
this kind can be tapped for oversize bolts 
or retapped by finding a hexagon nut 
that can be driven over the square end 
of the tap and then using a socket speed 
wrench on the nut.—C. CARPENTER. 
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When Trouble Comes VN 
at Night Far from Help @ 


YOUR es 


tug and wonder if ye 
nely ro% i 


nd easily tur every nut and b 
Snap-Ons are for sale by most good Hardware 


Learn how to cut operating costs of your car in hall— 
mail coupon for free illustrated folder. 


SNAP-ON WRENCH CO. 


Manufacturers—Milwaukee 


Snap-on 


INTERCHANGEABLE 


Socket Wrenches 
Look for the name—without it 
no wrench is a genuine Snap-On 
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18 ys in tant stations dtincty. He haw sateral tae guaites Te haw remarkable 
sai Howard amplifies with Thordarsont 


RADIODYNE 


‘When 


roa own a, Ralody 
repro 


When Better Transformers 


Can Be Bought— 
They Will Be Thordarsons! 


quipped with Thordarsone for maical ammplieation. 
Leading set makers continually test and compare trans- 
"Thordarsons 


ULTRAD Er bland etch aes Tes talons wee 
AAURDOCK [er vary amply oe a eat 
Qzannm iemnearin tects, Annem antre cr, 


Inay order from ut by mentioning his name 
bulletins on amplifcation mailed free.” Wr 


(ine amore, te ite | 


In 2 Months! 
Making and Selling 


The biggest little woodworker 
ever built! 


You want this senetional P 


claoe Barks anglestrel coe 

‘Joints electro welded. Steck 
ston. "The newest thine iw smal shop 

‘Suulpment.' Guaranteed 10yenrs. 


WOODWORKING| MACHINES 


Better Shop Methods 


March, 1925 


$4 Awards Offered for Photos 
of Ingenious Tools 
CORNWELL, of 


“vam a dril-presy operator mysel 

and have hed two of these clampe in 

Fer dare, fe the, mae ae 
‘are a vast improvement over 
‘nethod 


ald 


Sipeund's reed hop 
have’ made at some time or other an 
ccosially usaf or unusual tool or Ge. 
teil so canly vil goer reper 
saa with ‘any to ‘you could go out 
“it you have made such a tool, send « 
clear” photograph of it, with a brief 
description "of tts construction and 
Rites, 1p, tte Edtor, Beter Show 

ods Departments Porvian. Sct. 


Rice Mowry. 250 Fourth Avenue 
Srebis for: pellenten, foes 
Science Monat will pay $4. 


New 


Special Clamps Provide Quick 
Method of Holding Work 


fes the time 
arf in fastening 
for slotter. It 


x 
SSmeAos an nen 


6 corren Paw 
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[SARGENT 


PLANES 


The beauty of Sargent Planes 


is not in 


Sarcent Planes are beautiful tools— 
in design, materials and fineness of 
construction and finish. But the 
beauty of them that’s most appealing 
is in the way they do their work. 
Always smooth and clean-cutting, 
with never a murmur! And “murmur” 
isn’t simply a figure of speech. 


‘As you undoubtedly know, the im- 


portant part of any plane is the cutter, 


and the next thing is to make sure 
that it will not chatter or murmur 
when going across or against the grain. 


SARGENT & COMPANY, Mfrs., 


© This seal on « radio or tool advertisement signities the approval of the INSTITUTE OF STANDARDS. See page 33. 


their looks alone 


Here are two of the advantages you 
get in Sargent Planes: 1—a cutter of 
finest chromium steel, tough, wear- 
resisting, edge-holding. 2—absolute 
rigidity when the cutter is in place. 


Ofcourse there are other points that 
will interest you—points that make 
these two moderate-priced planes most 
desirable for every home and school 
work-bench. See Sargent Planes at 
your hardware dealer’s and write us 
for booklet, which gives detailed in- 
formation about them. 


50 Water Street, New Haven, Conn. 


7 
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ij Better Shop Methods ff 


New Tools Aid in Grinding 
Drills and in Tapping 


| "THE twist-drill grinder and the electric 
tapper shown below are tools re- 
cently developed to supplement the elec- 
trie hand drill, the many uses for which 
were described in the article, “What You 
Can Do with the Aid of a Portable 
Electrie Drill,” in this department last 
month, 
‘The twist-drill grinder will sharpen 
quickly and accurately either straight or | 


It Has the 
Full Sweet 
Resonance of 
Our Upright 
Horn 


The outer end, or bell, of the horn in our 
cabinet model loud speaker does not touch 
anything. 


Be cir hk, eat ices (Sab 
oe pee Sas es cones sats Seat 
sires re undone Che taper sani 
abe ine ciel ern te kee Peni sw, 
rere ne tone eee oe a wp fo Hein 


Not only is it a handsome loud speaker, but one 
worthy of the best radio set that money can buy. 


Model © ‘The Bristol Company 
$30.00 Waterbury, Conn. © 
(seb. 


BRISTOL =#Loud Speaker | 


750-1300 


Arn) ait is foft to ab) ais grinding | 
seifel byf meanf of aTicromfter screw 


of grind- 
| 1 Day Battery Charging ing drillacjihy/ngw'insfohine thopefore has 
bereeeneccamees Tuleep Pe Vong oma a te 

[oakbosity sok srigdiing ‘twist drills to the 


‘th proper clearance and 
ut lips exactly the same 
Aigth versally recognized, 

‘The electric tapper differs from an elec 
tric drill in that the gearcase is 80 de- 
signed that the tap turns at a speed of 
350 r. p.m. By a slight backward 
pull of the machine, the tap chuck is 
reversed automatically and the tap 
Tucked out of the threaded hole at twice 
the speed with which it is driven in. 
It will tap holes in steel up to 1 in; in | 
cast iron up to 34 in., and in brass or | 
aluminum up to 54 in, } 


Wooden Wedge Stops Chatter 


NEWS) wr Shue 
UNCLE SAM 
“éxwe' COLL 


1—Wound ou moulded hard Pubber 
2Increnses lume 50% to 250%, 
3—Bitminate all aesives. 


‘Laboratory tata prove fs the only 
Gat worthy ofthe ware Levon, 


Where'er the smiling 
stream may beckon 


as ty dae tans “Od Tow” a be 
By cicsc™rncy e pated shee eal aan 


FREE! Ass 70 desler or send SOU Town ‘Cans are iow in price, SAUD . p 
F irene is Sater rom desler or facto. ing the dob in the driving slot of the face- 
Sich tile Termarkable coll ean be * . cg | plate, provided the piece is not unusually 


sea. 


UNCLE SAM ELECTRIC CO. 
209'E Sixth St. Plainfield, NJ. 


gies | Jong. A wooden wedge may be used or 
By free. Wale fs your coy ‘Stren, Maine, | e¥en a small piece of old belting or cotton 
tra : waste, 
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Old Bill Says— 


MIERE'S a Jot more satisfaction in 
‘owning your own tools than bor- 
rowing from others. 


comes to you and says! "Le 
‘or that,” see if you can extract a prom- 
ise from him to buy the tool for himself 
not later than 

next pay-day. 


Never mark the 
size on a tool 
that is made in 
the shop unless 
that ‘size is ab- 
solutely right. 
Some one else 
may pick it up 
without measur~ 
ing Ie and spoil a 
piece of work. 


Ol your mas 
chine each morn= 
ing before start- 


‘Try to hbip the other fellow 
as you can and make his job easier for 
him—some day you may be glad of 
his help. 


"Safe Method of Putting Belt 
‘on Line-Shaft Pulley 


It to put on 
beltd after they have 
been removed for shortening or when 
they have run off for any reason. It is 
dangerous to try to do this while stand- 
ing on a ladder. 

‘A safe and easy method is to tie the 
belt on the under side of the pulley as 
shown. Have another man stand at the 
starting box or clutch shifter and when 
all is ready let him apply the power 
slowly. ‘The belt will creep up over the 
rim of the pulley. When the rope reaches 
the top, signal to stop and then untie 
the knot. 


‘The next time a perpetual borrower | 
‘me this | 
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10 SHAVES FREE 
Send the Coupon 


We must prove 


The claims made for this unique 
Shaving Cream before you buy it 


—please accept a test 
By Chief Chemist 
Gentiemen: 

You hear men talking about Palmolive Sha Cream. Any man 
who uses it will spend 30 minutes, any time, urging its advantages, 
len quickly become leader in its field. Only great merit, 

you'll agree, can account for so dri 

Now we ask y 


5 New Delights 
Over 130 formulas were tested and discarded before we offered it 


to yo 
most 


It embodies the 4 things 1000 men told us they wanted 
n a shaving cream, plus a Sth—strong bubbles, the supreme 


requisite ofall 
Won't you let us send you 10 shaves free? 


5 


delights 


Now in justice to yourself and us, make the test. Simply mail 
the coupon’ 

To add the final touch to shaving luxury, we have created Palm- 
olive After Shaving Talc—especially for men. Doesn’t show. Leay 
the skin smooth and fresh. Sample free with the tube of shi 
Cream. Clip coupon now. 

“THE PALMOLIVE COMPANY (Del. Corp. Chicago, I 


PALMOLIVE 
SHAVING CREAM 


1—-Muluipties itself in lather 280 thmes. 

2Sattens the beard in one minute. 

3—Malneaine lee creamy fullness 18 minutes on 
‘he face 
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$95. an "Hour! 


T spent on my 1. ¢. 
mr worth $98 to mel My 
‘000m year Income, my 
fe happiness—1 owe ie 
ail" "my “sparestime” training. with 
national Correspondence 


What aro you doing with the hours 
after muppert Can you afford to let 
them Slip by, unimproved when you 
fan easily make them mean so much? 
‘ne hour a'day spent with 


Eee ot Petey 


‘A Kalamazoo 


E 


Direct to You 
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Better Shop Methods 


Winning a Shop Race 


Grill, ‘The base of the machine had a hole 
to guide the lower end of the bar. He 
found some clamps so that he could 
fasten the wheel in place. He turned the 
pulley so that one of its spokes was 
ist the column. 

"To make sure # 
and spoil my setting,” he said by way of 
explanation. 

‘A machinist came up with some calipers 
and measured the bar. 
"ye been making a bushing for the 
table arm," he said; ‘have it ready for 
you in about two minutes now.” 


LATON tot «tong bar about 36 in. 
‘square. It looked like key steel. He 
bent one end of it to a hook shape and 
put the other end in the cutter hole of 
the boring bar. He swung it around to 
center the wheel by the rim. ‘Then he 
turned the hook up out of the way so that 
he could see if the rim was at right angles 
with the axis of the bar. He was just 
clamping the wheel firmyrin place, all 
trued up, when the buslfKgdvas brought: 
over to him. Old Bill also fam@along. 


Rapport closer to 
since the spindle 
ld Bill said. **That’s 
“pushing made for the 
to Johnson. “Laton 
Took about the shop, and 
‘of the other things are 
"he suggested. “If you will see 
fme of the hard things that we do, 
‘maybe you will understand how it is that 
some jobs take longer to do than you 
think they ought.” 

Old Bill and Johnson started through 
tthe shop. 

They had not gone very far when they 
saw several men gathered around a lathe 
in attentive attitudes. One of them was 
standing on the carriage with a red hot 
bushing in a pair of tongs. Another had a 
flatter. A third had a sledge ready. 


HERE was a shaft in the lathe and 

the men were putting a bushing on 
the end of it. It went on very nicely, 
and almost before Johnson could say any- 
thing, they were cooling the bushing with 
water. 

“Another trick to save money for our 
customers,” Old Bill explained. “This is a 
spindle that runs very fast. It wore down, 
0 much on this bearing right at the end 
that they were about to throw it away 
and have me make a new one. ‘There was 
nothing else the matter with it, only this 
bearing got so small that it kept on run- 
ning hot. The pulley is right next to the 
bearing, and the belt is very tight. In- 
stead of throwing the shaft away, we 
make a steel bushing and shrink it on the 
shaft, which then is finished to size. 

“This is for a planing mill in about the 
same fix that you are. It can’t work until 
‘we get this fixed up. So you see we hare to 
know how to do things in a hurry.” 
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~~ RADIO / TUBES 


are sensitive to the most delicate 
tone shading. Their use in your 
receiving set insures clear, well- 
rounded reception, 

Combined with this supersensi- 
tives a rugged durability. 
Cunningham Tubes serve long 


and wel 
Since 1915 
Standard for All Sets 


Tope C201, 2m, C100, C1, C12 
i the see indi srt 


SAN'TRANCISCO CHICAGO _NEW YORE 


oven 


ay rhe stisicting 


ot REE 2 
Live dealers and agents wanted. 
_ STANDARD nADIO CO. 104 East 12, Kanane Ct, Ma 


“LIGHTING FIXTURES” 


Ready to hang. 
ie on hi matte 
Completely wie including 


sind for Caatouue No. 24 
ft of tne re 

Snail prpauton ta Dealers 
ERIE FIXTURE SUPPLY 60, 
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(Continued from pose 150) 

‘The two went on between the rows of 
lathes and drills and shapers. On the way 
through the welding shop, Old Bill 
stopped to look at a header being made. 

“Making it up with welded joints gives 
a much stronger and more lasting job," he 


have to have thre 
one of these connections. 
to make tight, and the 


always rust through-Ref 
welding it all sogdtha} in 
we get a hnetterfiob, 

“But wat fs he Perfling that pipe 
forY{Tyanson eked. 

g the shrinkage of the | 
welds 291d Bill replied. "IC he did not | 

| 


WELDING A PIPE HEADER 


SHAFT TURNED TO FIT BUSHING 


[REPAIRING WORM JOURNAL 


CHADD 
SS wesc 


Avoiding shrinkage stzaing ia welding pipe 
And other repair methods used by Old) Bill 


do that, the welds would be strained 
when they cooled, and might leak. But 
by kinking each of these pipes just a 
litele, it ean straighten out and compen- | 
sate for any excessive shrinkage atrain. 
‘The bends are so slight that they wil 
hardly be noticed when the job is all done. 
In fact, the welder is s0 good that he 
knows just exactly how much to bend to 
make them straighten out when they are 
coal. 

‘They passed through the welding shop 
to the blacksmith shop. The blacksmith 
‘was apparently splitting a heavy piece of 
steel bar. Old Bill pointed to it- 

"There is something that you will be 
interested in,” he said. “Perhaps you 
noticed a gear come in with most of ‘the 
teeth broken out? We have that gear in 
the lathe now, turning off all the teeth. 
We'll put a steel ring on and then eut new 
teeth in the steel part. Of course these 
teeth will be stronger than the cast-iron 
ones, which will make it a better wheel 
‘than it was before. In making a ring for 
this sort of job, we make it without any 
‘welds, so that there is no possibility of a 
weak place anywhere. For the smaller 

ings we use steel plate and cut it out 
with the cutting torch, but for one this 
large we have to forge'a ring. We start 
with a chunk of steel about 4 in. square 

(Continued on pte 152 
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Ee | MAGNAVOX 
Winning a Shop Race 


ocet = "9435.00 


ONE hand on ONE dial 
for Tuningin/ 


IVEN though the Magnavox 
MY single dial Station Selector 
B8 EESMAl has displaced the “old style” 

Bd complicated tuning arrange 
ments, this remarkable feature alone 
wouldnothavemeritedthepraisewhich 
every owner gives his Magnavox Set. 


Ie is by its sheer musical qualiey, in addition to its 
unusual simplicity, that the Magnavox S-tube tuned 
radio [frequency circuit retains the wer’ lasting 
admiration. 


As pioneers in the design and manufacture of radio 
reproducers, Magnavox engineers were thoroughly 
‘equipped to master the problem of beautiful tone. 
Magnavox 
daily use- 


If you already own a receiving set, 

Reproducer will wonderfully enhance 

fulness for family and friends, 
Magnavox Radio Products are carried by 
reliable dealer. Mustrated booklet on request 


‘THE MAGNAVOX COMPANY, Oakland, Cal. 
ew Yorks 
250 Wert 31st Se. 


sre etre 
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Better Shop Methods 
Winning a Shop Race 


and long enough to weigh the same as the 
finished ring. ‘Then we flatten it down to 
near the finished thickness, punch a hole 
near each end, and split the 


gtween. 
‘The split is then opened ope the 
piece is ring shaped, and the sth 


Graws the metal out to-get the 

diameter. ‘That makedf puch better job 

than welding “aig di ke much 

Tonger.” nt 
Dy this time. 


off the machine when 
yest got back to the 


i Big Catalog FREE 


in o'clock. ‘The pulley would be 
running by night. So would the wood- 
working spindle, and » number of smaller 
items, each one of them “‘the most im- 
portant rush job in the shop.” 


ig Money 
and a Barrel of Fun 


First-Class, Saxophonists_ make, big 
money, and the work is easy and 

fant. You might easily become @ 
Witard like Tom Brown or Ross Gor 
man, or a maker like 
Eiyde Doerr’ or Bennie Krueger or | 
Jos. Smith. $100 to $500 weekly'is not (| 
Unusual for such musicians to earn. 


Talk About Fun! 


‘There is always a good time for the 
Saxophone player. “It's the ideal in 
strument y eotereatomant. 
it is a key to social popularity. At 
parties, ‘everywhere, the Saxophone 
player is the center of attraction. 


Easy to Play-Easy to Pay 
The Saxophone is the easiest of all in= 
tiruments to play." Youdon' bave to 
“study” it you do other instru- | 


ments, There's no practice drudgery. 
You don't have to be “talented 


3LESSONS SENT FREE with the instrument 
Stare you. In'a week you can play popular 


ml 
1 
eal 
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Automatic Feed Saves Time in 
Punching Thin Metal Stock 
WEEN punching small pieces trom 


‘metal ribbon that is wound on a 


“DON'T SHO! 


reel, the operator psuall 


| of the stock on thy 


| flog: 
| eteds to pals until eda 


"The Marley Poe fr the 


DEAF 


Te te ty ree 
Se ‘ 
ay 

stock, this occasionally results in a tangle, 
tia Tne a wan of nea 

Stock tht id an be fd automate 
ally by the method illustrated. The 
Sie ht oppor te rel east 
Pishet and pooh comeced by eer | 
Tie penpals he yobs cared ot 
Tepe atte to peat overeat 
Seo eer within 8. he top of the 
Site crane etarew by whch the 
atecet tthe rode adfaed 

rey tine th pal prem, the 
rea S kdvaned ert aout, By 
Termine the ck to ma toward fhe 
Aer ben he el andthe prom is 
10S ty neog oa the ok | 
Elian Pads 


SMALL pieces that are made of machinery 
steel can be casehardened quickly by 


Slaten bee 
AGENTS eradrir 
and sprinkle the cyanidd over, GENUINE GOLD: 
paint to be jened sr 
pita Poe tre Ando 
Foot [Tie sperafton ssny be 
oe oie A eae ag oo 
TGR in cold water. 
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Bench Riveting Machine Speeds 
fn Production of Small Work 
By H. E. Barber 

BRUIT sight on the bench and run by a | 


‘belt from the line shaft, this sturdy | 

little riveting machine speeds up all kinds 

| of small riveting. It will rivet over the | 
heads of long, slender rivets without 

bending them at a speed of 2000 or more | 
| strokes a minute. 


SO nass 


jensions are not given, as the ma- 
chine may be built of any size most suit 
able for the kind of work to be jiandled. 


built to order for radio 


‘OU don't need special tools to do for beauty alone. It's useful, too. 
& good job on a Radion Panel. Moisture and dirt cannot gather to 
just the usual tools found around cause leakage and leakage noises. 


any, ‘will give you clean-cut, Radion resists warping. It's strong. 
workmanlike results, You need not It's moisture proof. It comes in cigh- 
hhave the slightest fear of chippi teen stock sizes and two kinds, Black 
‘Radion is the easy to cut, and Mahoganite. 

drill, and saw. Tt was developed to Better performance will make it 


order by our engincers to mect the de- worth your while to ask for Radion 
Eoaine que Base iervesl sonic,” ak toe savtpe, ena te ema ge 
‘que Hie i for veal reels,” ot the envelope ana 
the Radio dealers have. the 
Highest rating as radio-fre- tact sce you wast for your wt, 


quency meulotion Send for booklet 


‘auinetetire einestacy. sats sive “Building Your Own Set” 


Our ney booklet, “Building, Your 
Qu Set." giving ‘wiring diagrams, 
front and’ rer views: showing & new 
‘set with slanting panel, 
sets with the new 
Radion. built-in horn, 
lists of parts and 
directions for building 
the most popular  cie- 
cuits — mailed for ten 
cents. Mail coupon, 
tod 


high-polished, 
satin like surface is not 


AMERICAN HARD RUBBER COMPANY 
Dept, F3. 11 Mercer St., New York City 
Chicage Oflee: Conway Building 
Pocihc Coast Agent: Goodyear Rubber Co., San Franciaco—Portiand 


Piss sede your new booklet, “Bu 
“Suen Bet" (Se winch P'enclose 10" cents 


RADIO. SETS — AUTO BODIES 
the end of the bar, A, which is bolted to ee ee ie ea 
shaft B. Shaft C has's cam D riveted to | 


ita creumference. s 

CA et wailed, bt doe! [LE | eae 
nt acuate the hammer ar bectae of Spec dene ade ne 

e tension of the spring F. When the 
work is on the anvil G, the foot lever is | METAL ARTS CO, lc 776 Sth Ave, Recher, .Y 
Dreamed to operate the hammer. 

‘The power of the hammer is derived 
from spring E. For fast work the pulley 
should be large enough to give the cam 
shaft a speed of from 2000 to 3000 revolu- 
tions a minute. ‘The four bearings may be 
ordinary. cast Babbitt, bearings or even 
‘wooden blocks with Babbitt linings 
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{in building your set by using inferior parts. You chance the los of 
considerable time, money, and patience if the results aren't saticr 
factory. Be certaint Use only Amsco parts. Made by men who 
really know their business, they lead the field in all around per 


ecesary for thove who canatract their wn incase the Low Lowa 

Stee inner, Maram, deucned fo gcetion tn et Sue 

ftnd'the Aramco ‘Tube Socket with genuine Bakslite Base ieable Yor seateet 
‘At dealers everywhern. Free literature on request 


AMSCD PRODUCTS Ie, Bene sd Lar Sin ow Ya @ 


$25.00 in PRIZES syirgue 


The 
CHEMICAL 
FOUNDATION 


Incorporated 

in onder to “advance chemical and 
allied sence ‘and 

United Staten” oer 


=a 
oe | A “Chemistry 


make los xing . 
te = Ea se in Industry” 


Price $1.00 
(the net printing and mailing cost 


This book would onlinarily. cost 


$5.00 but for three reasons fet, cach 
ol the twenty-one chapters donated 

ts author, actical 
ad scientific hi tf 


24, the edition is very large-—S, Fe 
nical Foundation wae chartered 
foe the advancement of chemical sid 
allied: ience and. industry” in, the 
United States, therefore can seck no 
pris 
Thc, ook covers these industries: 
Abrasives, and 


sede of Chemistry. 
I the 362 page clotibound iustrated 
book does not meet sour needs, eturn it 
and receive your $1.00, 
‘Sod $1.00 tm check, money order or 
currency form to Dept. 9. 


‘The Chemical Foundation Incerporated 


15 Beaver Street, New York 
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Cutting Off Small Rods Rapidly 
in a Lathe 


GHORT pins and other work made from 
small brass or steel stock can be cut 
off very rapidly in a lathe by the use of 
the simple device illustrated. Stock up 
to about 3/16 in. in diameter can be cut, 
and either two or four cutters can be used 

‘The cutters, which are tempered tool 
steel, are bolted 
to the faceplate, 
‘The faceplate ite 
self serves as a 
stop for the work. 
‘The height of the 
cutters from the 
hbase to the top or 
cutting edge is 
‘equal to the length, 
of the pieces to be 

A cast-iron angle 
block ix bolted to 
the compound and 


tid devieo very quickly, 
e lathe at 500 revolutions 
mute andVhaving four cutters on the 
factplate, I found it impomible to feed 
the rod fast enough to cut off four pieces 
at each revolution.—Cuantes KvGusn, 
Philadelphia, Pa. 


Protecting Small Pipes from 
Damage by Shop Trucks 


GTEAM and water pipes that run 
through factory floors sometimes are 
seriously damaged by hand-operated li 
trucks or even electric shop trucks, In 
our shop we finally worked out the 
method illustrat wrotecting the 
pipes and their expensive covering of 
magnesia and sheet-iron lagging. ‘The 
protector also keeps the mop water from 
following down the pipe to the next 
floor, provided the protector is painted 
with white lead when put down. 

A 1.in. pipe and 
its covering of 85 
per-cent magnesia 
measures about 


in. pipe 44 in. long 
and hayppit cut in 


I SSS fe nS steer 
‘Two type of fh as wa 
ne pope 
hth etn 
torch out of citfoilenghgles hange tht 
outsidg diameter of the pipe 
in oatsas aianeeee 
we ou the pir a 
faethe. 
ie the fioe ere, wilh we 
itely 34 by 114 by 14 in., are 
on and then the dings done 
Pipes cows Co the wall saat 
tector will serve if long lag bolts are 
tend cach with 2 wuts, ok thor se ot 
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: fee 


OWh t a whale of a difference 


justa few cents make 


Milling on a Drill Press 
N SMALL shops where ¢ 


machinery mals i 
wrthsupl jof 


ol A flat parallel plate 


Have You An INVENTION? F 
ties WON thous How to Build 
Proteet and Profit From Your Ideas ULTRADYNE 


“WHAT MODEL L-2 
marare.riaaness ro, 


LUDEN'S covettites IAs, Waar 


579 Beekman 8, NT. 


THE famous Lupex 
Menthol Formula gives 
quick relief to the 
Trouble Zone— your 
the bolt will be nose and throat. Se, 
to be cut.—H. 
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Couldn’t Play a Note— 


nla] 90 


Erno 


Easy Payments 
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Swinging Fixture Used in 
Finishing Curved Pipe 
By James A. Horton 


ECENTLY I 

‘method of machining the inside of « 
curved pipe such as might be used ina 
cash register system. 

‘The radius of the curve is about 4 ft 
A. milling attachment is used on the 
planer in connection with a special 
attachment for holding the pipe. 

A bracket is bolted firmly to the bed of 
the planer, as shown, and carries a stud 
that is a distance from the center line of 
the cutter shaft equal to the radius of the 


sori 
Potune 


owe Ho.0N 
varone 


operated by a T-head! 


goes only halfway through 
yperation. ‘To insure the 
necessary aedbracy, the ends of the sec- 
tion and also the periphery of the flanges 
are finished in advance. 


Stand Safeguards Indicator 


IAL indicators 

hhave so much 
hard usage that a 
substantial stand 
is one of their 
most necessary 1c 
companiments, 
‘The stand illus 
trated is firm and 
rigid and allows 


sping 
ough to prevent slipping 
and still allow a slight 
¢ until the exact setting is made; 
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ena 


HE 


i 
58, 


AUTOMOBILE MAKES 
‘ 27 MILES ON AIR 


DEAFNESS IS MISERY 
oa: Deal ont et Heat 


MONE SHIRTS 
SON 
pant 
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Expansive Chucking Arbor for = 
Holding Gear Blanks 


“THiS arbor is designed for turning and 
cutting and grinding gear blanks 
and similar work in the lathe, milling 
machine, grinder or gear-cutting ma: 

Tt is made of one piece of tool steel, A, 
hardened and ground on the outside to fit 
the hole in the work, except that .005 in. 
is allowed for expansion. A draw bolt, 


* DUBILIER CONDENSERS 
Important Links between the Shenandoah and Land! 


OMMUNICATION with land—under all conditions— 
at all times—this was the imperative need of the 
Paix longitudinal slots 34 in. Shenandoah on its experimental flight across the continent. 

are cut after the holes shown are Impressed with this need, army and navy engineers 
equipped both transmitting and receiving sets with Dubilier 

mica condensers—not specially designed condensers, but 


Floor Stand for Hand Reamer | the regular standard product. Only complete confidence in 

Saves Machinist's Time the supreme reliability and efficiency of Dubilier con- 

EAMED holes in automatic and densers can explain their use in this important and daring 
‘turret’ machine work often are caeadtire, 


sized with a hand reamer to insure accu- 
| racy, In most eases this operation can be 
| done 


the operator while his machine 
is running, provided he does not have to 
leave the machine to use a vise or other 
tool to hold the work for reaming. 


“The floor stand shown bel 
| CONDENSER AND RADIO CORPORATION 


a simple casting made in two pie 
bolted to the floor in the most convenient 
porition for the machine operator. 

‘The hand reamer is held in the V-block, | 7 
part of which is integral with the main 


wronrs ity 
WiBac iff) 


Sa = ms ws rq i 
wart 


cones al cusreaton 
AND gwOOTH finest) Be 


‘The reamer stand snd wooden clamp 
for holding he work to be reamed 


le to 
he we have achieved the ultimate in 
a 
‘The Carleton is a light canoe. It 
ia heautifully Talanced’ and. handles 
removes |] easly under heavy loads. Carleton 
lamps it in ‘Gances are very low in price too. 


‘Que new illustrated catalog gives 

aod complete informatio. 
Wie today for your fee copy. Ton 
Canteron Casior Co, 73 First Street, 
(Old Towa, Maine, U.S. A. 


CARON 
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age for turning the piece on the hand 
reamer. 

Straight bushings or small irregular 
castings may be held conveniently and 
reamed rapidly with this outfit. If the 
machine is semi-automatic or hand- 
‘operated, the operator starts another 
piece before reaming the preceding one, 
80 as not to lose any production time.— 
HL.W. 


en aa soars 
Sian. Twa ye sta 


(CO Sa sn wie se, Sak wi Sent par ook 
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- LEDERMAN 


"i 
How Long 
Do You Expect to Live? 


tiie he 
tiny, tae ho 
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Substantial Bench Made with 
Legs of Angle Iron 


FPREQUENTLY the garage owner, or 
‘small-shop man wishes to make a few 
good bench legs. For this he can use 


1 of 2-in. angle iron, without any ma~ 
chining except drilling and either sawing 
or careful cutting with an acetylene 
toreh. 

‘The height and width of the legs de- 
pend upon the builder. For a bench 10 ft. 
Tong, three legs will be sufficient, ‘The 
pieces of angle iron are cut out in pairs, 
as shown, and all joints are fastened with 
Sin. rivets or welded, the latter being 


preferable. ‘The upward projection at 
the rear is for a Zy-in. back board and 
6 in. high 
top of the bench my preference 


in. maple plank, 


planed oa both 


(riveted together to form rigid beach legs 


sides and bolted down with 3-inlong 
earringe bolts. The holes are plugged | 
tightly with spruce turned 

backboard is put on with 
bolts and nailed at aI 


the same thickness of the second grade 
‘maple floor 
and grooved, laid tight by crossways of 
the bench, and toe-nailed. 


For the bottom shelf, use 2 by 4 in. | 


spruce supports and fill in with jin. 
spruce crossways of the bench nailed with 
eightpenny cement-coated nails. The 
bench top should be planed and finished 
with orange shellac—A. S. JAMIESON. 


fuck board is filled with 
‘fi-in. matchel pine of the first grade, or | ROYAL SALES Co., De 18, Hor Cot 


which should be tongued | 
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YOU TOO CAN PLAY THE @ 
HAWAIIAN GUITA 


UST AS THE HAWAIIANS DO 


FRED 


THIS 


15, 


Mason, Fenwick & Lawrence 


Patent and Trade-Mark Lawyers 
Washington, D.C. :: New York :: Chicago 


Waitews, 


PRE ee oe 00, 


Katte. a 


MICROMETER spindly 


Jong continued se, the 
end so that it is not,allarebeipi" te anvil. 
‘Tomar up yl fod. ball Atte 
ing to fit. ver Phe Bpind!, The 

fe Tye reamedfand the Dishing 
uare.! Removelfhe spindle from 
ey i onieter, place it in the bushing, | 


an fhe end until square, using a 


Firon lip with dour emery and gasoline. 


r AWhole Mont 
SEND No MONEY 
See tera 
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ATENT 


TRADE MARKS-COPYRIGHTS 


PROTECT YOUR INVENTION 


ANY NEW article, machine, design or improvement thereof, or any com- 
bination of parts or ‘improvements in any known article which increases i 
efficiency or usefulness, may be patented, if it involves invention. 


If You Have Any New Ideas 


which you feel are useful, practical and novel, take prompt action to protect your 
rights. If you have invented any new machine or new combination of parts or 
improvement, or any new design or process, SEND DRAWING, MODEL OR 
DESCRIPTION of it for information as to procedure to secure protection. 
ty 


DRAFTING and SPECIFICATION ROOM of CLARENCE A. O'BRIEN, Mepitered Patent Lawrer, Washington, ©. ©. 


All communications are held in strict confidence. My personal, careful 
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How Electricity May Solve 
the Farmer’s Problem 
(Continaed from pate 37) 

According to the Rural Electric 
Service Committee of the National 
Electric Light Association, there were, 
last May, 166,000 farms connected with 
light- and power-station distribution lines. 
‘The most recent estimates of the number 
of individual power and light sets range 
from 240,000 to between 300,000 and 
400,000. In 1920, according to the census 
of that year, 452,620 American farms iad 
either gas or electric service. Of these, 
it is estimated about 348,000 had electric 


“Tis isa rather impressive total when 
considered by itself. Itix not impres- 
sive, however, when you consider that the 
same census showed the aggregate num- 
ber of farms in the United States to be 

6,448,343. 
One essential point is being kept in 
mind by the Minnesota committee which 
in deseribing the Red Wing ex- 


problem, for if tl 
sriven an inexhi 
readily extend 
is really a financial 

of this entire 

We whether electric 
extended to the farm on a 
acceptable to both farmer 


that stress is Inid on 
supplying 


nerve a very distinet purpose. 
fe it possible for the farm 
freyond light- and power-ntation 
yes to have the advantages 
icity for lighting, for operating 
id electrical applinnees, for pump- 
‘some of the lighter kinds of farm 
work. ‘There are farms xo remote from 
present or prospective light- and power- 
station lines that it will be years, if ever— 
barring the finding of new methods of 
distribution. light- and power- 
station service will be available to them. 
To all such, the individual set is a boon, 
However, light- and power-station 
service offers a distinct advantage, not 
‘only in convenience, but in offering the 
farmer a practically’ unlimited supply of 
power—which the individual set does not. 
In any broad consideration of the 
problem, the real electrification of the 
farms depends on central station service. 
THERE: are two important factorsin 
the distribution problem that have 
already been touched upon—the small 
number of farms to the mile and the 
small amount of power used by such 
farms as have heen electrified. ‘The 
farms average, as stated, but few to the 
mile, whereas in the cities a mile of 
distribution line serves from 50 to 200 
ntinned on page 163 
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Hl enough work dur= 
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vet your 
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How Electricity May Solve 


the Farmer’s Problem 


(Continnet from page 16D) 
users. ‘This inevitably makes it more 
expensive to serve the farms than the 
towns and cities, 

Distribution lines are expensive to con- 
struct. Costa vary, of course, and it is 
impossible to set down a definite figure 
that will apply to all sections of the 
country and all conditions. Nor is this 
the only item that must be considered. 
‘The rural line must bear its share of the 
general overhead. There are losses of 


energy in distribution. Before a single 
‘watt of power has been delivered to the 


an item proportionately much more ex- 
pensive in the country than in the city. 
‘he line must be kept in repair. 


8 STATED, the cost of distribution 
would be relatively less important if 
the farmers used a greater amount of 
current. Therefore, one of the principal 
objects of the Red Wing experiment and 
others like itis to find how the farmer ean 
profitably use a larger 
‘The tentative rate 
the Red Wing li 
a liberal use of 


power consumed. 
tentatively set, 
rs to a mile, 
ith. ‘The tentative rate 
kilowatt-hours of power 
‘a moltth is five cents a kilowatt- 
all in excess, three cents. 
this rate to aetual consump- 
‘the committee, “it is found 
ity necessarily will have to be 
counted as a rather expensive luxury by 
farmer who cares to use only’ 


mn of 

telephoning a store five miles 
send him a cake of yeast. Na- 
the price of the cake of yeast, 
fo delivery charges, would make if 


Te will be seen that this schedule works 
out as follows: 

"The farmer who uses only 20 kilowatt- 
hours of power a month pays a service 
charge of $6.90, plus $1 for power, 
making a total of $7.90, or at the rate of 
39.5 cents a kilowatt-hour. 

If he uses 100 kilowatt-hours, he will 
pay the same service charge of $6.80 and 
$3.60 for power, a total of $10.60, or at 
the rate of 10.5 coats 2 kilowatt-hour. 
‘The total bill for a farmer using 300 
kilowatt-hours would be 316.50, or at the 
rate of 6.5 cents a kilowatt-hour. 


HE suburban territory lying between 

cities and the surrounding farming 
districts, and the innumerable villages 
scattered all over the country, aid to some 
extent in giving electrical service to the 
rural sections. In cases where they offer 
‘a sufficient load to justify the extension 
of distribution lines, they bring this ser- 
‘vice nearer to the farms. 

Continued on pare 143) 
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How Electricity May Solve 
the Farmer’s Problem 
(Continue from pose 16) 

Present study of farm electrification 
deals very largely, of course, with im- 
‘mediate possibilities. For example, 
among the subjects of experiment by the 
Agriculture Experiment Station of the 
‘Alabama Polytechnic Institute are the 
application of electric drive to grinding 
feed, sawing wood, pumping water, baling 
hay, milking, separating cream, churning, 
corn shelling, feed mixing, clipping ma- 
chines, grindstones, tool grinders, spray 
pumps, fertilizer mixers, limestone crush 

ers, seed graders, seed’ cl 
pickers, ensilage cutters, 
brooders, egg candlersy an 
vices, in addition to Aight 
operation of householf devices: 


kind. 
the question of using 
ywing, harrowing, sowing, 
id harvesting. It presents 
lems. But the experience of 
intries would seem to prove that 
re not insuperable. 

future may show that electricity 
ye used on a commercial scale to 
jote plant growth. ‘This offers highly 
Interesting ponsibilities. Other uses, at 
present unknown, may be disclosed’ by 
research, 

If electricity does nothing more than 
effect a sensible check on the migration 
to the cities, it will have accomplished a 
great thing. 


Recent Publications 

Practical Radio, by James A. Moyer 
and John F. Wostrel. Up-to-date prac- 
tical information for the radio enthusiast 
and experimenter. Illustrated. MeGraw- 
Hill Book Co. 

‘A Hand-Book of Solar Eclipses, by 
Isabel M. Lewis of the U. S. Naval 
Observatory. A comprehensive, popular 
discussion of a most fascinating subject. 
Illustrated. Duffield & Co. 

Hudson Mazim—Reminiscences and 
Comments, by Clifton Johnson. An 
entertaining biography of a picturesque 
leader of the world of invention. Ilus- 
trated. Doubleday, Page & Co. 

‘The Boys’ Book of the Earth, by Sidney 
Aylmer Small. Geology made wonder- 
fully interesting for boys or for any one 
else who enjoys the presentation of 
scientific fact in lively, non-technical 
Yanguage. Illustrated. E. P. Dutton & 
Co, 

Electrical Amusements and Experiments, 
by C. R. Gibson, F.RS.E. Interesting 
and amusing tricks, illusions, and experi- 
‘ments that can be performed with 
homemade electrical apparatus. Ilus- 
trated. J. B. Lippincott Company. 

Fungi and Human Affairs, by W. A. 
McCubbin. The influence of fungi and 
bacteria on man’s activities, with special 
reference to plant diseases. Ilustrated. 
World Book Company. 
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Why Everybody Is Solving 


Cross-Word Puzzles 
(Continued from pase 39 
of cross words traveled. Not to know of 
them, not to have worked them, soon 
stamped one as being behind the times. 

‘That, briefly, is the story of the growth 
of the fad. 

However, to know why the cross-word 
puzzle has come does not explain the ex- 
traordinarily violent, even unprecedented 
hold it has taken on the popular fancy. 
‘Why have the people who escaped Chinese 
games, radio, bridge, golf, and even the 
movies, succumbed at last to a populy 
fad? Why isit that the solving of 
ales, which has been practiced to a 
or less extent since the dawn of 
should have waited until the yeg 


ast, for the reason) 
eral education, even 


ceross-word puzalea 
of history the pr 


ial physical dexterity, 
‘no unusual equipment, 
With a lead pen 
pocket dictionary to 


is fully equipped to tackl 
oat difficult cross-word puz~ 

—apd to solve them. 
paychologist, however, readily 
‘an even more ‘potent reason for 
Jamazing popularity of this newest 
Successfully working out cros-word 

puzzles, more than an 
ment that the writers ean recall, satisfies 
1a long list of the fundamental desires of 
human kind. Social distinetion, sex, imi 
tation, group loyalty, cooperation, ‘com- 
petition, pleasure, play, amusement, 

curiosity, 


‘wants of man are satisfied merely 
bby printing letters in the proper squares. 


OCIAL distinction certainly is the 

reward of one who most skilfully and 
most quickly solves a difficult puzzle on 
which other puzzle addicts are working. 
‘The puzzles appeal to the sex instinet in 
that they supply a new reason for social 
gatherings, of young people particularly. 
‘The puzziea never would have attained 
their present popularity were it not for 
the imitative appeal that caused one 
person to start doing puzzles because his 
neighbor was doing them. Group loyalty 
and cooperation are manifested strikingly 
in the bonds that join puzzle fans, no 
matter how widely their other interests 
may differ. 

ny one who has ever worked a puzzle 
will admit that it satisfies the desire for 
competition, play, pleasure, and amuse- 
ment. Humor finds its way into the game 
in many ways—sometimes in the far- 
fetched definitions that are given for the 
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Cross-Word Puzzles 
(Continued from pase 169 


missing words. Curiosity, activity, and 
constructiveness unquestionably are dis- 
played by every one who tries a puzzle. 

But does performance of the puzzles, 
as we hear it frequently maintained, 
actually “improve the mind"? Cross- 
word puzzles are confidently supposed to 
increase our power of concentration, to 
help our memory and our reasonin 
ability, and, by demanding deci 
judgments, are even regarded as 
to the willt 

It would require a whole 
paychology to present 


general “faculties of tt 
may strengthen the bi 
pulling chest weights 


exercite, of education, is to 
mnnections more firmly 80 
relatively permanent, 
ier and easier tosend a 


comes harder to send a mes- 
foquires that the old connections 
up and new ones formed. 
fxercise, which increases the effi- 

the muscles, actually may im- 
pair our ability to perform certain mental 
operations. ‘This phenomenon is known 
aun interference. 

Fortunately there is no_ interference 
cffect, s0 far as is known, in connection 
with" crow-word puzzles. Language 
practice is generally valuable because wo 
luse language a great deal. But neither is 
there any marked degree of “carry-over” 
into other activities. Doing eross-word 
puzzles may improve your mental habi 
somewhat in that it causes you to con- 
centrate more narrowly than may be 
your wont, but it is altogether unlikely 
that it will improve your thinking in 
other fields. 


JF, YOU wish to increase your efficiency 
in studying French, of in tinkering 
with radio outfits, or in playing bridge, or 
in selling life insurance, the best thing todo 
{s to practise thoughtfully and intensively 
in the field you wish to improve. Cross 
word puzzles will increase your yocab- 
ulary, yes. Perhaps they will play a use- 
ful role in’ keeping you out of mischief. 
But as for promoting any general im- 
provement of the mind, neither eros: 
‘word puzzles nor any other single discip- 
Tine ean be expected to have much effect. 
So do cross-word puzzles if you will, 
but be honest with yourself and ad- 
mit that you do them for the same 
reason that you go to the theater or 
read novels—for the fun of it. Innocent 
amusement is sufficient excuse in itself, 
and eross-word puzzles are innocent 
amusement—nothing more nor less! 
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Sold by all good Radio dealers, or 
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AGNATRONS have re- 

ceived the unqualified ap- 
proval of radio engineers and radio 
fansalike. All who have ever used 
these vacuum tubes have become 
convinced that they have no 
superiors. 
MAGNATRONS have been approved 
bby the Popular Science Institute. After 
thorough texts by engineers of recognized 


standing, this institute has given its 
endorsement. 
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CONDENSER is no more 


efficient than its weakest fea- 
ture—a thought borne constantly 
in mind in designing and making 
U.S. Tool Condensers. As a re- 
sult, the gradual perfecting of each 
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part has led to the nearest point in 
approaching condenser perfection. 
Ask your dealer to show you Literature 
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Now Comes the Air Taxi 
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‘Contin trom sage £0 

Another safety device is the adjustable 
wing. ‘The larger the lifting surface the 
les the speed may be. A racing machine 
must dash along at a terzfic rate to get 
off the ground. The same plane with 
double-length wings ean take off at about 
25 or 30 miles an hour. ‘This fact has led 
to building wings that can be contracted 
after the plane gets well clear of buildings 
and other traffic. By this means accl- 
dents should be reduced greatly. 


[ULTIPLICATION of motors is an- 
other barrier between the passenger 

and harm. Four motors mean that the 
chance of breakdown is four times less 
than with one motor. Special landing 
‘gear to break the force of an emergency 
drop in rough ground has been designed. 
ew-type compass that prevents the 
pilot from getting off his course has been 
invented. Self-stabilizers make it nearly 
impossible for a machine to be upset by a 
sudden gust of wind. Constant radio 
communication and guidance add a sus- 
taining tone of reassurance to the passen- 
er cabin, Speaking broadly, air trans- 
portation is just like the subway, th 


‘auto, the steam railway, andjall the other 
mechanical vehicles Of th hen 
ic 


stages of developmeng.were (tafed with 
mankpatety de- 
jie Fonfidenco 


may expect will 


is being manufac 

tates by what is 

"first air Pullman 

rica.” ‘Thirty of the 

of construction and 

tion noon. Seven pas- 

se ‘than a ton of baggage 

will be carried. The passenger cabin 

hhangs below the wings, permitting a view 

in every direction. ‘The cabin contains 

six long, deep upholstered seats with 

plenty of leg room, facing each other in 

pairs, and with eard- or dining-tables be- 

tween. Radio, dining, sleeping, and first- 
‘aid equipment will be’of the finest. 


BUT by far the most fascinating pros 
ppect lies in the direction of the “fliv- 
ver It has been said on good 
authority that Henry Ford contemplates 
the possibility of turning them out in vast 
numbers in his plant at Dearborn. He is 
quoted as saying: ‘As soon as we know as 
much about them as we do about auto- 
mobiles, and that will not be long, then 
they can be manufactured by the thou- 
sand or by the million.” 
(Continned on pare 167) 
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Now Comes the Air Taxi 


(Continued from page 166) 


‘An advanced edition of the flivver taxi 
came not long ago in the shape of the 
little speeder brought to this country by 
the Frenchman, Georges Barbot. ‘The 
total weight of his plane was only 400 
pounds, engine and all. In quantity, it 
could be manufactured for less than $500, 
‘which puts it in a class with our cheapest 
automobiles. It was able to make 60 
miles on a gallon of gasoline, M. Barbot 
declares that eventually he will make 125 
miles on the same amount. 

‘The British “Wren” is another flivver- 
type plane, It weighs only 335 pounds, 
carries a two-cylinder engine, and is said 
to get 100 miles on a gallon of gas. ‘The 
weight given includes pilot and fuel. 
Empty, the little craft tips the scales at 
jjust over 200 pounds, 

‘The significance of planes of this type 
lies chiefly in economical operatic 
travel at three cents a mile 
cheap on first sight whep com 


‘its crow flight) 
int of the distance. 
bbe gathered from a 


to the writer, He 
Bankipg ingbrgts 

country by the air ail/ Thofeafon 

is that the interest ciyungts of tips is 
tation by 


will agaure the succes 
America. With the, 


UTS from 86 to 90 
time necessary for a 


ople realize that the Govern- 
ment Has gone unostentatiously forward 
in the development work necessary to the 
success of commercial flying. The Army 

ind the Navy and the Postal Service have 
‘given much study to meteorological con- 
ditions over our cotintry. A “*model air- 
way” has been developed by army fliers 
connecting the various army aviation 
centers from coast to coast. Planes travel 
‘over this route exactly as trains traverse 
the lines of a big railway. All planes move 
‘on schedule and receive radio instructions 
from headquarters. 

‘The whole country already has been 
mapped from the air, showing the best ai 
Toutes between any two points. An avia- 
tor who never has flown in the United 
States can get into a plane at any army 
‘base and find his way to the smallest 
village in the country by this means. He 
is supplied with index cards showing 
routes, directions, and mileage for the 
entire area. In fact, the present-day air 
suide-book is very little different from 
‘our auto Blue Bool 
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form voltage to both “A” and “B" cir- are based on the same principle 
cuits and give your set greater clarity, are entirely noiseless, and are guaraa~ 
power and distance. The BalkiteBat- teed to give satisfaction. Sold by lead 
tery Charger keeps your “A” storage ing radio dealers everywhere. 


D1 Radio 


- Balkite n® r Units 


BALKITE BATTERY CHAROER— LC Powe PLATE CURRENT SUPPLY 
Inc., North Chicago, Illinois 
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You ; Bearé Now femiscenat 


Lawn mowers are 
dull—owners don’tknow where toget them sharp- 
ened. Mowing i Tawn dreaded because of dull 
or improperly 


ned mower. Lawn mowing, 
Pedeally” 


ting and pleasant when Mower 
fically—you are in big demand. 


ed, You do the work acienti- 

Lawn Mowers Sharpened to Razer 
People glad—owners del 

Heese meter abarpened onan deal" Mower 

rans light—click-click-click and the grass is cut, 

‘Build permanent business for yourself, Start now! 
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MURDOCK NEUTRODYNE | “Ne Way to Fame 


(Continned 


frightful catastrophes in the history of the 
world, was forecast by a rain of ash that 
fell over the surrounding country for a 
couple of weeks before the eruption. ‘The 
inhabitants of the city of St. Pierre did 
not heed the warning, though, and were 
destroyed. 

‘To people who live in lands where 
voleanic eruptions are unknown the 
reason for such a science as voleanology 
probably is not apparent, and yet the 

idy of voleanoes bears an intimate re- 
lation to them, no matter where they 
live. Mount Rainier in Washington, 
Mount Shasta in California, and other 
great mountains of the United States are 
potentially active voleanoes. A few miles 
below the streets of cities like New York 
and Chicago there is lava, for the whole 
‘surface of our earth rests on lava. What 
we are doing is studying the character- 
istics of this lava at the active volcanoes 
where its action is to be neon, and we 
hope to work from them to the voleanoes 
the activity of which is buried far under- 
| ground. 


Announcing.~ eas ate 


‘on earth, but only three or four of 
them are being studied. On Veruvius is 


notice] The new Murdock 5-tube Beret tat was ei i ve th 
Neutrodyne with “B” bat- Aue a Save, exfablithal jy the late 
ofemor, Orary, 


iN yt tte 

ieNtee wench 
tery compartment—backed | oxi" me in na 
by 20 years experience in stations 


station at Taal 


‘the only ones. 
‘at least 200 stations 
f volcanoes are to be 
Forty years ago when 
re but a few weather burea 

ier forecasters could only 
yw, though, with the coun- 
‘with stations, telegraphed 
one to the ‘other permit 
(ogists to predict with remarkable 
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Te nae ry theca of te ut 

10 PRODUCTS 2522" 

ra eye nel 


sciences in fact—rests on the facts and 


Standard since 1904 fos tat Hav Boning through 
$25.00 in PRIZES 2 run™ 


GU Murdock 
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WM. J. MURDOCK COMPANY, 430 Washington Ave., Chelsea, Mass. | eneral 


Sales Offices! New York, Chicago, San Franciaco, Washington, D. C. 


FFOR young men who are in search of a 
‘career I have a suggestion: Become 


opportunity to perform scientific work of 
extraordinary usefulness. It is a new 
profession that is anything but over 
crowded, and hence provides for pioneers 
| unusual chances to achieve fame by ma 

| ing new discoveries. These are its ad- 
vantages. To my mind it has no dis- 
| advantages, although others may not 
agree with ‘me when I tell them that it 
must be followed for the most part in 
remote, out-of-the-way places, and that 
| itentaiis a great deal of patient, hard work 
| without offering a single chance of ac 

ing wealth. 
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Here Are Correct Answers 
to Questions on Page 79 
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1. The lowest temperature ever obtained 
if that, of frozen ‘helium. gas, "This is 


about 272° below zero C.. (458" 


zero F.). ‘This i within one degree. of 

‘what is called the absolute zero, which is 

‘theoretical temperature at which the 

atom vibration Is supposed to exase alto 
er. 

2. About 310,000,000 cubic miles of 

water, 


3, We are not sure, We know that there 
is some ‘medium by which radio. waves, 

Jit waves, and heat waves pass through 
space, 

‘The white corpuscles, called leucocytes, 
tiny granules of whitish jelly floatiag In 
the blood. If germ gets into the blood, a 
‘White corpuscle soon finds it and engull 
the germ inside ite own body, where itis 
Killed and apparently digested. 

5. There is no exact limit, Tt depends on 
the way the ‘current passes through the 
body on how long i lasts, on the gene 
health, and s0 ons Ordinarily there fa no 
danger from the usual house lighting 
ttulte of 100 to 120 volts, but people have 
freon killed even by these cireuits under 
{Unusual conditions; ‘On the other hand, 
Persons have murvived even several thou 
fand volts when the sbock wan only mo- 
mentary. 
6 Soap contains a material that has the 
ability to atiek very tight to things. it 
treops over their surfaces asa film of ol 
will creep over the surface of water” When 
ou wash your hands avery this len of 
fis material ereepa underneath particles 
of dirt sticking to your skin and pushes 
these loose #0°that the water ean wash 


Columbia 


'Shirion, RAD? 


AND ALL 
ost 


atteries 


—they last longer 


them away, 


7, Because they slowly use up oxygen and 
ve off carbon dioxide, ‘What ts, they | 
Frsctbe fist ss all othe? living creature 
do, though meh more slowly than grow: 
{ng plants or animals 


8, No. Some of them must be liquid. 
‘They ‘are too light, in comparison ‘with 
their size, to be solid. Jupiter, Neptune 
and Uranus’ are only about one and a 
third times as heavy as water, much 
lighter than any known rock. Saturn is 
hter than water. | 
9, The arteries carry the fresh blood out- | 
‘Ward from the heart to the muscles and 
ther parts of the body. Veins earry the 
exhausted blood back’ to the heart and 
Tangs. 
10. Scientifically, they are more like the 
yellow race. ‘It s probable that the negro | 
Yace split off from the primitive stock of 
mankind many thousands of years before 
the whites and the yellows separated 
Into two races. 


Manalactured and guar 


New York 


ted by 


Canadian Nationa! Carbon Co, Limited, Toronto, Ontaria 


For years the Columbia Eveready has been the 
outstanding dry battery. A familiar favorite 
for a thousand and one every-day electrical jobs. « 
If you discover in this publication or elsewhere 

something new to try your skill, use Columbia 
Evereadys for. power. They are strong from 
start to finish, Remarkable for their ability to 
revive their punch between jobs and to retain 
their pep and power. For all dry battery uses— 
Columbia Evereadys. They last longer. 


NATIONAL CARBON COMPANY, Inc, 
San Francisco 
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Leaders for a Generation 


Columbia Boer 
eady Hot Shot 
Batteries contain 
4,50r6 cals ina 


Pahnestove 
spring clip bind 
{ng poses on the 
fanitor st m0 ex 


Ask for 
them by 


AL. Iridium, a metal that is somewhat like 


inum but much harder. ‘This is why 
It is used for pen tips. It wears away 
much less rapidly than gold and it je 


equally resistant to corrosion by the ink. 
Look at the under side of your pen point 
and you will see a little whitish speck. 
‘That is the iridium. 


Very little. Since the wave goes out | | 
all directions from the station, the 
Romer ini becomes rapily weaker.” Dr. 
lis Whitney has calculated that the 
power exerted by a dy climbing one inch 
| up the wall is ¢qual to the power that 
‘would be picked up by a one-foot loop an= 
tenna in Schenectady, N. ¥., from the 
ean roadeastiig "station | - 


luring a ‘continuous time of 35 years. 


ae 
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'YONE can own a big set now. The four-tube 
KODEL with its marvelous range and vol- 
ume, its amazing selectivity, its clear full tone, 
matches the performance of most expensive five- 
tube sets, and costs less 
than half as much. 


KODEL is a quality receiver. 
Sockets and dials are of genuine Here Are All the 
Bakelite; panel of highly pol- KODEL Models 
ished Formica; cabinet of hand- 
some black pebbled leatherette 
—KODEL is Radio's Great Set 
Value. 


P-12 Two Tube Pertable 22.50 


Before you buy any set see the 
complete KODEL line at your — {fz Radio Peele, cannot 
‘compare the —iprite for complete catalog. 


JEALERS:—KODEL Is the sensation of the season. 

DEALERS yeni tie country over are buying KODEL 

for its remarkable performance and its 

yw price. Write for illus 

of the complete line of 
KODEL quality receivers. 


THE KODEL MANUFACTURING CO; 
131 W. Third Street 
CINCINNATI, OHIO 
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Radio Control 
(Continue from tear 89) 
‘magneto (such as is used in an airplane or 


| automobile engine) is very powerful. In ; 


order to neutralize it by radio waves it 
‘would, under existing conditions, require 
an almost immeasurable amount of elec- 
trie energy at the sending station.” 

Pure radiodynamics may be said to 
have progressed in three different direc- 
tions, though the principles in each line 
are exactly the same: 1. Radio-controlled 
boats or torpedoes; 2. Radio-controlled 
land vehicles, such as automobiles and 
tanks; 3. Aircraft. 


(JOHN HAYS HAMMOND, Ju. has 
‘been a leading proponent of radio- 
dynamics, Nearly 15 years ago he began 
1 veries of experiments at his wonderful 
private laboratory at Gloucester, Mass. 
‘There he developed a wireless ‘system 
capable of controlling a erewless 40-foot 


‘a driving mechanism 
‘tromagnets operating, 
ir. Controlling waves were 
radio waves, but visible light 

was fitted with two 


When 


trays struck them, a 
urrent was set up, ‘which in turn 
ted two very delicate relays. When 
cells were illuminated, the driving 
mechanism worked and the "dog" moved 
toward the light. When only one cell was 
lighted, the steering mechanism on the 
side of that cell was energized and the 
“dog” swerved. The aggregate behavior 
‘of this device, therefore, was to move 
faithfully, almost as if alive, in the direc- 
tion of any source of light; ‘and, if there 
‘were several sources, to pursue the 
strongest of them. 


MEANS for guidance of the pilttea 
dirigible or plane are derived from 
exactly the sme sources as described 
labove for ships or motor-cars. So far, the 
great trouble has been that aireraft move 
in three-dimensional space and so require 
an extra set of controls. But even this 
obstacle was overcome by the army at 
MeCook Field last spring. That brilliant 
young aviator, the late Lawrence Sperry, 
few many times over Long Island as a 
pamenger in a speeding plane guided 
‘wholly by radio from below, his hands 
not touching the controls. 

‘Thus we have as accomplished facts the 
crewless thip, the chaufeurlear automobile, 


| and the pilottese plane. What next? 


Next can come only such miracles as 
‘came with a rush when the gas engine was 
perfected. ‘Take first the crewless ship, 
‘There is good reason to believe that some 
day every lake and bay and sea will con- 
tain many thousands of them. With the 


‘Continued on Sexe 120 
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Radio Control 
(Continued from page 170) 
perfection of motive mechanism we shall 


flotillas of speeding 
marine automatons on their way. Freight 
‘mail both will be carried. Enormous 

lost nowadays for living quarters 
food, as well as great expense of per- 
sonnel, all will be banished at a single 
stroke, 


F COURSE, such unique achieve 
‘ments would not come overnight. 
‘We didn’t have the modern flashing road- 
ster for something more than a quarter of 
century. And the first autos were just 
‘aa feeble and awkward, compared with 
‘what we ride in now, as to-day's radio- 
controlled automaton may be to what will 
com ‘ 

‘The chauffeurless shore vehicle will be 
no less profitable when we learn to use it. 
It is conceivable that automatic 
will lumber out across the fiel 
years hence, and plow 
‘urdor under’ the flercest sof 
farmer? Why he, the 
coolly in his radio 
electric fan, only m 
then on the slender 


Pl 
irways throughout 


f€ is\ quite within the 
ination that a man may 
home for the wife simply 
its radiodynamic receiv 
then will travel straight 


as a bf for its destination, save when 
stopyed by the unseen radio hand of an 
electrified tratfie eop. 


But even these marvels fade to insig- 
nificance when we contemplate the be- 
wildering potentialities of ‘the pilotea 
plane. 

“The weapon without an antidote” it 
has been called, For we ean picture 100 
submarines carrying 100 planes and their 
1000-pound gas bombs arriving off New 
York without detection, and sending 
these planes under radio control into the 
city before daylight, A gas attack of 
that nature would be impossible to pre- 
vent. ‘Times Square and every vestige of 
life within 40 city blocks of Times Square 
could be annihilated before the blood-red 
dawn illuminated the seene of horror. 


BUT rasiodynamics will be put to many 
‘useful purposes long before it is 
abused for any such gruesome tasks as 
‘war with gas suggests. For example, take 
one of the latest economic tragedies in the 
New York, the fierce forest fires 
fall raged up through Rensselaer 
and. other counties, doing irreparable 
damage to precious forests. “All available 
human agencies were pitiably helpless be- 
fore the holocaust. ‘The trouble was that 
‘men couldn't get at the fire. 

Some day in the not distant future 
radio-controlled planes will fight our for- 
est fires for us. Because they will be 
pilotless they will be smaller. For the 
same reason they will be cheaper. They 
will be able to take chances that the 
bravest pilot would never take; for their 
Joss never would mean the loss of human 
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Supereflex Means 
MORE POWER PER TUBE 


Erla Supereflex makes tubes do 
triple duty. One tube actually 
does the work of three that 
would be needed otherwise. 
Three tubes do the work of five, 
unquestionably! That is why 
simple, compact, inexpensive 
Erla Supereflex receivers equal 
‘or surpass the performance of 
costliest, temperamental multi- 
stage radio sets. 


More power, tube for tube, is 
basic in Erla Supereflex. Noth- 
ing else can “make up for it 
Greater power in Erla Supere- 
flex just simply means finer 
radio, which you can afford. 


For you yourself can confi- 
dently build these matchless 
Erla circuits with Erla Supere- 
flex CIR-KIT. 


CIR-KIT is @ complete array 
of Erla Scientific Precision Ap- 
paratus, especially created to 
make Supereflex possible, CIR- 
KIT provides clear, simple in- 
structions for perfect assembly. 
Blueprints are full size, The 


is pre-drilled for you. The 
Eiteboard is marked to locate 
every unit accurately, The fa~ 
mousErlaSolderlessConne:tors 
doaway with soldering entirely. 
With screwdriver, pliers and 
CIR-KIT you are sure of a set 
that will make you proud, both 
for appearance and perform- 
ance. The costis very moderate, 
Yet the range, volume, sclec- 
tivity AND TONE PURITY 
are rarely equaled at any price, 
because Supereflex does give 
‘you more power, tube for tube, 


Electrical Research Laboratories 
Department S, 2500 Cottage Grove Avenue, Chicago 
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life. They will be directed from 2 port- 
able station. Or they may even be driven 
in a chemical-carrying swarm before a 
mother plane. In either event they will 
save us millions and millions of dollars by 
liminating the sickening annual loss by 
fire of our forested lands all over the 
country. 

Already we spray crops by plane. 
Farmers and ranchmen admit this method 
is unexpectedly successful. But the gov- 
ernment has to help; the farmer can’t 
afford to use the method. ‘The pilet is too 
‘expensive. The radio-controlled pilotless 
plane is the only satisfactory answer. 


NE estimate of the annual value to 

the country of our official weather 
reports gives the remarkable figure of 
'$250,000,000. Without regard to 
accuracy, this figure at least indicat 
how much agriculture and 
all sorts have come to dependjon 
‘weather man’s predictions. But, 
all know how often that mu 


will carry a set 
rruments that will bring 
igen accurately describ 


these records meteorological 
prophecy may cease to be a system of 
skilful guesswork and with their assist- 


charged at all teens Hite or uo cotta 
you for current. With this system it is 
desirable to test the battery with a hy- 
drometer once a week, and if you find you 
are taking more current out of it than you 
are putting in, it is easy enough to plug in 
the electric toaster in place of the lamp 
bulb and so give the battery an extra 
charge for a few hours. 

‘A five-tube set, using qu: 
tubes, takes 114 ampere hours 
out of the battery when the set is 
teadily for one hour. A 60-wat 
bulb would put back into ghe bat 
‘an ampere hour du 


in Fig. 2 with the 
iver, and before 

connections with the storage 
© triple-pole, double- 
shown in Fig. 1, make 


positive, af shown in Fig.3. Dip the two 
bared ends of the wire into a glass full of 
water into which a pinch of table salt has 
been stirred. You will note that bubbles 
will form and rise to the surface from the 
end of one wire. This is always the nega- 
| tive. It is advisable to make this test on 
| the ‘two ends of the drop cord from 


Radio Control—Marvel of the Future 


(Conteeued from pase 171) 


ance take on the nature of a fixed science. 

Radio-controlled planes doubtless will 
be used to carry mail. Night flying 
pilots and their awful perils no longer will 
exist. A crashed plane may burn up afew 
letters, but never will it scorch the 
quivering flesh of an unconscious flier. 
‘Such planes will leave the ocean liner 
after she has sailed and meet her before 
she lands, thus cutting the business-mail 
interval at Jeast in half. 


RADIODYNAMIC advertising cam- 
paigns may be launched from time to 
time with the express permission of the 
goveryment and after paying a high tax. 


between skyscrapers carrying 

inter-office memorandums, 
lorer no longer will have his 
ipplies in the wilderness, but 
home. “His men there will send him 
and other luxuries daily by air. 
‘The man who commutes to his office by 
air even may be able to send his plane 
back home simply by turning its radio 
control over to one of the office force. 

tis all very thrilling to visualize. And 
it certainly all seems very far-fetched. 
‘Yet the writer remembers very well as 
boy, less than 30 years ago, when a highly 
intelligent engineer said it might well be 
‘several generations before an engine were 
developed that would give us practical 
automobile or airplane. We have them 
both today. 


How to Cut Down Battery Costs 


raed from pact 9 


the table lamp formed by cutting one 
strand of the two that make up the drop 
‘The three-pole, double-throw switch 
is used so the battery will be discon- 
nected from the power line and connected 
yen the switch is 
Fas shown in Fig. 1, and 
fme the light circuit will be 
lependently so that the table 
n be used. When thrown the 
‘way, the switch connects the bat~ 
in series with the light, after discon- 
necting it from the radio set, so that 
there is not any chance of a short cireuit 
by way of the B battery supply filter 
system. 


Users of dry-cell tube outfits ordinarily 
find that the expense of renewing A bat- 
teries is greater than for B batteries. If 
you have found this to be the case, 
‘simple way to cut down the expense for A 
batteries is to purchase a storage battery 
and keep it charged according to the dia- 
gram in Fig. 1. 


NEXT month's issue, Alfred P. 
Lane, radio editor of POPULAR Sci 
ENCE MONTHLY, will describe a simple 
method of adding either one or two 
Stages of radio frequency. 
fere’s_ an unusual constructional 
article—one that thousands of radio 


fans have been waiting for. You won't 
want to miss it. 
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HE finest saw Atkins ever made— 

the Elite of the Saw World. You 
will find the Atkins “four Zundred” a 
wonderful saw. Ready for a lifetime of 
super-service in sawing. Blade of “Silver 
Steel,” taper ground to insure the easiest 
cutting, longest wear and edge holding 
qualities. Its genuine rosewood handle, 
the nickeled screws and polished blade 
indicate its extraordinary quality 
and workmanship. Ask your dealer. 


The engineers of Popular Sci- 
ence Institute place their seal on 
Atkins saws for acknowledged 
standards of quality, workman- 
ship and materials. Since 1857 the 
Atkins trademark has stood for 
even higher standards on saws for 
every use in cutting wood or metal. 
It will pay you to look for the 
Atkins name on ANY Saw. 


“Saw Sense,” “The Saw in the Shop.” or ““The Saw on 
the Farm,” are valuable books filled with saw information. 
We'll gladly send you any of them if you will address 
Dept. D-20— 


RIC Arnins & Co. Inc. RiiAniseite G22 
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How to Build a Two-Tube Set 


(Continne, 


Be sure to place socket L with the grid 
and plate binding posts toward condenser 
E, and fasten socket M with grid and 
plate binding posts toward the rear, so 
that the filament binding posts on this 


is 
socket will be nearest the panel Q. ‘The 
audio-frequency transformer I should be 
placed with the secondary binding posts 
toward socket L and the secondary bind- 
ing posts on transformer J’ should be 
toward socket M. 

You will note that in the wiring dis- 
gram given in Fig. 6, all the wires that go 
to make up a one-tube receiver are 
marked in solid lines, while dotted lines 
are used to indicate the additional wires 
necessary if two tubes are to be used. 
‘The following description of the wiring 
will cover the necessary connections for 
two tubes. If you want to build the re- 
ceiver as a one-tube outfit, just disregard 
tthe instructions specifying wires that are 
indicated by dotted lines in Fig. 1. In- 
cidentally, this is a good plan if you live 
near several broadcasting stations, since 
fone dry-cell tube will operate a Joud- 
speaker with good volume. 

AS PACH wire is soldered 
go over the line that indi 

wire in Fig. 1 with a blue or red pend 

‘This will enable you to note a 

you may accidentally have 


hot forget the poritiggh of 

Of and be 

It they 

interfere with tt 
3 to one bit 
From th post on the 
theostat ie nearest. fila- 
ment te EL and continue 


left-hand (as seen from 
binding post on socket 
Q Next, run a wire 


of both 


‘connect a wire from the stator 
{{ condenser E to the grid terminal 
t L, and another from the rotary 
‘of the same condenser to one of 
the secondary terminals of transformer 
I. Connect the other secondary terminal 
‘of the same transformer with the wire 
that runs from binding post No. 8 to the 
rheostat. Fixed condenser H can be 
soldered hetween these two wires at any 
convenient point. See Fig. 6. 

Binding post No. § can be connected 
directly with binding post No. 4. Bind- 
ing post No. 6 is next connected with the 
top soldering lugs of jacks O and P. 
Running a wire from the other lug of 
jack P to the plate terminal of socket Mf 
completes the connections with this jack. 

‘The crystal detector N now can be 
wired. The lower terminal of it is eon- 
nected with the stator plates of con- 
denser F and the other terminal goes to 
‘the nearest primary binding post of 
transformer I. The remaining primary 
terminal of transformer I goes to the 
rotary plates of condenser P. 

If you are building the complete two- 


tube set, the next wiring is to connect 
up transformer J. The grid terminal of 
this transformer goes to the grid terminal 
of socket M; the filament terminal of J 
is connected with the wire from binding 
post No. 8. Now serew coil CD in place 
and run a wire from the upper terminal 
of coil C to the lower lug on jack O. After 
this you ean connect the second from 
the bottom lug of jack O with the plate 
terminal of transformer J, and the next 
to the top lug of jack O'with the plus 
R terminal of the transformer J. 

Now run a wire from the plate binding 
post of socket Z to the other terminal of 
coil C, and from the wire running from 
the jack to this coil, connect the fixed 
condenser G over to the wire from bind- 
ing post No. § at any convenient point. 
See Fig. 6. Be sure that the condenser 
G is connected with the jack side of the 

Tor if you connect it with th 
side, the receiver will not work 

Coil D can be coni 
denser F, the lower terminal going to the 
stator plates, and the upper terminal to 
the rotary plates. 

Now you are ready to place coil ABin 

ition, Connect the lower terminal 
B with the rotary plates of the con- 
rE, and the upper terminal with the 
jor plates of the same condenser, The 
two connections are to the antenna 


the terminals of coil’ A. 
14 will note that no instructions hav 
deen given an to the direction of the 
ing of th cla with ration to wach 
other. Tt makes no difference which 

they are wound. Likewise, the specific 
terminal connections to. transformer [ 
have not been given, for it is well, in this 
circuit, to try reversing the primary con- 
nections to this transformer. 

In many reflex circuits there are a 
number of factors that may spoil its 
operation. In this set there is just one 
point to watch out for, and that ie the 
number of turns in coil C. Too many 
turns will cause the receiver to. squeal 
on the lower wave lengths. Too few turns 
will make the receiver not sensitive, 


WITH an adjustable erystal at Nitin 
easy to tell when you have every- 
thing right, for the receiver should squeal 
continuously when the catwhisker is not 
in contact with the erystal, and should 
disappear when the whisker makes 
contact. 

It might be well to point out here that 
any type of erystal suitable for use in a 
plain crystal cireuit will work perfectly 
in this receiver, since the erystal is not 
subjected to the current from the bat- 
tery. 

‘The success of the receiver depends 
to a large extent on a good, sensitive 
crystal. ‘Therefore, if you use a fixed 
crystal, try several before you start to 
alter the number of turns in coil C. 

‘Ninety volts is about right for the 
B battery, but in actual test, excellent 
signal loudspeaker strength was obtained 
with two 124-volt dry-battery tubes and 
only 48 volts of B battery. 
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Send For This _ 
Sensational Radio 
Bargain Book-/2EE 


THIS 5-TUBE SET $39.50 


FULLY BUILT AND WIRED COM. 


D Acres rube 
wera 


COMPLETE PARTS FOR 8-TUBE 


SUPER-HETERODYNE 


COMPLETE PARTS FOR 3-TURE 


‘COCKADAY RECEIVING SET 


RANDOLPH RADIO CORPORATION 
159 North Union Ave. Dept. 397 Chicago, Illinois 
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Do You Know— 


that any tube can be used in your set 9 
without changing rheostats or grid leaks 


| ‘SOUNDS unbelievable, but it's true, The perplexing prob- 
Jem of selecting the correct rheostat or grid leak is solved 
by using the Bradleystat and the Bradleyleak. They offer 
the most marvelous range without steps or noise, and such 
z smooth precision of control that no other rheostat or grid leak 
WD.11 or C-11 can surpass them in performance. 


Vols—1.1 The Bradleystat has a resistance range from approximately 
Amps — 25 % to 100 ohms, by merely turning the adjusting knob that 
Grid Lek varies the pressure on the graphite discs, It will handle all 


tubes without change of connections, and provide ample control 


‘Megohms 
in every case. 
‘Condenser 
‘00s ME, The Bradleyleak, with a range from % to 10 megohma, can be 
adjusted instantly for any tube, indicated in the adjoining table 
UV-199 or C-299 ‘of tube ratings, by turning the adjusting knob. 
Vola—3 Be ready to use any tube in your radio ect, Install Allen 
Ampa—06 Bradley Radio Devices, throughout. 
Ged Lak 


2-9 


ELECTRIC CONTROLLING APPARATUS 
ee 48) a 
a = Ei S 
Gat Oferon Fatnye 293 Creal Arm. Minas, Wi 
‘Manufacturers of Graphite Disc Rheostats for Over Twenty Years 
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vise with jaws 
open to 1} 


nd Drill No. 
compact tool 
th, 1134 inches. 
k drills 0 to }4 


of one ratchet tool 


three hexagon 


Write for Catalog No. 15 
It’s Free 


‘The tool-lover’ 


Goodell-Pratt Too! 
shown all of the 1500 


many of which 
to amateur 


Ve 


| Other tools for your work-bench by Goodell-Prat 
att Bench 


The Good 


DY Bt is st stout 
GOODELL-PRATT COMPANY, Greifeld, Mas, 
9 


X-. 696 


== GOODELL PRATT 


1500 GOOD TOOLS 


